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An incredible 
underwater 
world ot 
bizarre life 
and beauty, 
the mightiest 
structure on 
earth built 

by living 
creatures... 


a 


NATIONAL 
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HE. distance from here, 
the sometimes humdrum 
wore af mans making, to 
there, that unforgettable pmne- 
ramiiot natural majesty, is about 
ten feet. Phat, at feast, wae my 
depth when Twas stopped by ain 
emotion that tan only be ede 
scribed os awe at the universe | 
acl entered. [| was diving near 
Heron lund. on Australia’s 
(ereat Barrier Reet, throueh wa- 
ters 39 Clear they almest van 
ishecL Like Alice's magic looking 
gis they led me toward areal 
enchanted—vast ratiges andl 
hearllands of coral, shining with 
mv rambowed lite 
For more than it thisiisane 
mites this testament to nature's 
prodigality fills the warm seas 
a ving fampurt thal dwar 
Aum works—vwet it is frat 
[is existence hinges on the deli- 
cole balan! of countless forces 
oll intimately related. The un 
nhated attack of coraleating 





starfish. the necheente or short- 
sehtedness of man, all could 
unset the balance and devastati 
thie noble work af nature 
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Preait TicvuAe 


li was with parucular sats 
tection that T watched a talented 
était create the artiches that open 
this ieeue. Séetior Assistant Exb- 
tor Kenneth MorcLeish takes us 
beneath the sea, into a region of 
incredible beauty doctomerntec 
by the photographs of Valerie 
andl Ron Tavior, During vears 
of fhiming ancl exploring, the 
Taviors have virtually become 





citizens of the reef community 
A smuifler world, one seldom 
seen even byw scumtists, (lelehits 
us in afte Cy te af a Coral (pares 
the brilliant work of 
photographer Robert § 
Toventer this alm bik 
den reolm, Mr Sisson set opi a 
thaws! pevinnels CAMDErAS 
ancl microscopes on Hera Is- 
lane: thene for lon weeks, witli 
infinite patience, be reconied the 
qlow-motion miracle of growth, 
‘Together, words and 
mctures transport us to one of 
the glories our plariel—us 
journey 7 know vou wall enjoy 
an remember-—THE Ebtfor 
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Australia’s 
Great 
Barrier 
Reet 


PHOTOGRAPHS Bt 
VALERIE AND 
RON TAYLOR 


CLonning rogue o! 

the teed, a blenny peer: 
[rom 4 tubewurm’s 
ibandeaned home When 
hunery, Loe 24,-tnch-long 
predator wil] venture out 


nd hi eI Toto li | 


over the cota, wailing 
cy Lh | is] ns ti J Bi 
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encath. suddenly tt 
will dart cow, ith a 
Ite Tom the unwithhneg 
ctim, and treak off 
to ambush another 
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as realm of a coral canvon envelops divers 
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exploring an outrider reef in the Coral Sea 
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Plumed knight of coral nooks, a nudibranch 


emblazons the reef with color 
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Piemy python in a filigree tree, a brittle As if meeting their mirror images, male 
star cls tte ve arms around a branch harledyuin tuskhsh square off When the 
Of black coral The heavy glasshike coral ts photorpranher fed the near fish, a neighbor 


weed to take costume jewelry approached, only ta be violently pushed owas 


Dramas untold in a watery arena 





Like sunken amphorae, urn-shaped ascidians only 





an inch and a half tall placidly filter ay from th C 








Artful camouflage, source of satety for many a 





reef dweller, disguises a foot-long flathead 
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“They blotted out 
the sun, swarming 
past for 15 minutes... 
all streaking 
in one direction, 
as if they had some 
place to go.” 


Shimmering blizzard of 
three-inch-long sprats awed 
the photographer as she 
crouched beneath them. As 
they swam past, predator fish 
charged through them. 

More than 1.400 species of 
Ashes find homes on the reef, 
and collectors often discover 
new ones—some blending with 
the coral, other: flaunting 
dizziing patterns, relying for 
eafety on ready refuge in the 
reefs nooks and crannies 
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A coral garden creates an underwater Eden off Gannet Cay in the Stain Reefy. 





E HAD LEFT THE COAST at 

midnight, traversing in tlarkness 

the recion of dull sea and dimmed 
nr that man and nature create along the 
limit of earth's landmasses. At dawn we 
harl entered the water world af the planet's 
most marvelous complex of coral, Aus- 
tralia’s: (reat Barrier Reef. We stood in 
the bow, photographer Bates Littlehales 
and 1, old diving partners, starmg 150 feet 
straight down into ature emptiness. 

“Vou could lose your soul in that color,” 
Bates said. “There's no blue like it.” 

“This is Coral Sen water,” I said, “From 
here on outhevervthing is.ocean, or formed 
by the ocean and ocean creatures. biven 
the islands, like Fairfax there.” 

On the horizon lay a coral cay, sea-bult 
af coral sand, forested by seeds brought by 
the wind, birds, and ocean currents. Like 
all islets at the southern end of the reef com- 
plex, it perched on a reef far greater than 
itself, an expanse of coral just awash at low 
tide. As we approached the reef edge, the 
bottom came up from 150 feet to 50. Bom- 
inies—coral heacs—reared straight up te 
within a yard or twooof the surface, amber 
brown, menacing: Coral clumps glowed! 
hlue and red and aciel ereen, Fish flew like 
birds among their branches. 

Every detail of the undersea lanclscape 
stood revealecL The water seemec to van- 
ish. It appeared as inaclequate as pur to 
support our 20-ton fishing bout 

That staggering clarity graces the realm 
of the Great Barrier, as we would discover 
in the course of more than one hundred 
dives, by day and by night, along most of 
its 1,25C+mile length. 

We picked a coral pinnacle that nose 40) 
feet out of white sand for our first dive 
We ngeed up and went down to sense the 
atmosphere of the coral community, to feel 
the pulsing life of the reef and be part of it 

Suspended, freed from the force of gray- 
itv, we flew through water us a bird fies 
through air, scaring, plunging, turning. We 
circled the bommie’s base. The bulk of our 
mesalike promontory was dead matter, 
either coral rock or detritus soon to be 
cemented by algal growth and chemical 
action into rock, But all its substance was 
the product of the live coral and other 
living things whose present generations 
adorned its surfaces and surroundings in 
greater numbers and wilder variety than 


occur anywhere else on earth. No niche of 
nature i more exuberantly alive 

Shoals of glittering fry hung beside the 
coral cliffs, flashing in unison as thes 
turned in response to some secret signal 
They suggested molecules set in o crystal 
Each shoal parted as we swam through 
Schools of kingish and bonito sped in, 
circled, und sped away. Blue-water wah- 
derers, transients in the coral reef com- 
munity, they wore unremarkable sea colors 
to hide where no hiding place existed. 

Not so the fish of the reef As we comst- 
ed by the hommie’s base, we saw dozens.ol 
larce fish, strongly marked and richly 





Coral 
Jungle 


By KENNETH MacLEISH 


fi jie ghee eee Lee 


hued: blae-spotted coral trout; surl par- 
rots, ped green and pink; batfish, taller 
than long, vertically striped in black anel 
bronre; anc elegant anecl= 

These creatures did not hide in mecon- 
spicuous skins but proclaimed their pres: 
ence to any searching eve, perhaps because 
their vivid adornment disguised their fishy 
form. Stillmore did the hundreds of species 
of little fish. Violent contrasts were com 
mon. brilliant vellaw and matte black, 
white and orange, brown and green. Some 
were monotones—but whal monolones 
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Colossal rampart quarding 
ep weeps from Anchor Cay ta 
rowtheriy Lady filet fuiund 
Far much of ite | 280 oles 


ng reef puralieix | 
aby Metvile shell drop-off 
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Channet after it led him throws 
the coral mage in F770. 


‘Coral Sei 


206 charhed cayt dots thw 
oe ores iength landward roe 
a _ other ities not of coral, once 
+) eer part of Hae madden 


hives so intense they set vour teeth on eke, 
voll, scarlet. Markings? Every conceivable 
design. Shapes of o pencil, a coin, a new 
moon, a spindle, a flower in full bloom. 

And these were only the finned residents 
af the reel, The crustaceans that crawled 
on it, (he worms that burraawer inte it, the 
vorgonians that waved upon it, the mal- 
lusks and starfish and urchins and cringing 
sca squirts that decorated! it were even less 
inhibited in shape 

All these wonderfully contrived crea- 
lures, of course, are ne more than tenants 
of a.complex of superb structures built by 
one of the smallest and simplest members 
of the animal kingdom The fish ane| 
lesser fauna moved among turrets and 
branches of living and dead coral tn this 


stone forest all found sustenance, and the 


safe refuges that allowed them to he 
gnudy in a ish-eat-fish world, 

I couldn't count all the kinds of coral 
that lived upon the surfaces of the bommic 
(there are several hunedred species on the 
reef), or list all the colors of each kind, Vet 
vastly os they varied, all were the crea- 
tions and the present homes of flowerlike 
animals—polyps of the phylum tJoelen- 
terata—the minute and mindless luilel- 
ers of the reef. | 

Each polyp is litth more than a pocket of 
protoplasm lodged ina limestone container 
of its own manufacture and equipped with 
slinging tentacles (pages 788-9). Inelivicl- 
ually, they build no more than shelters for 
their emall selves. Collectively, they can 
crraic immense reeis—rangrs and ram- 
parts that are among the great geographic 
features of the earth. And the greatest of 
these coralline constructions is the one in 
Whose Walters we swam 

My turn around the bommie har) re- 
minded me of a central fact about the 
(ereat Harrier Reef. That living structure, 
1250 moles long, entompnsses an-area of 
SOLO souare mites. [te base is a limestone 
platform, and its seaward wall faces the 
full force of the Pacific Ocean. Had it been 
Taide of the toughest of continental rocks, 
i would have vanished eons ago. But soft 
und fragile as its substance is, the reef is 
practically indestructible. Tt regenerates 
and grows through the agency of the ulti- 
mate miracle, the miracle of life. 

Now in the breht light-of midmorning 
the miraculous reef builders were mostly 
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Her solitude shared by Sassie the heron, 
naturalist Julic Booth has studied the fauna 
of remote Fairfax Ishin for seven years 


in hiding. Only a few coral fronds. were 
furred with tiny tentacles, But even those 
whose tight-feeding polyps had retracted 
took their color from the animals’ living 
flesh, | withdrew my gaze from this minii- 
ture world and returned to the air and 
sun of my own 

Fairfax Island shinimered half a mile 
away, a pretty beach-girdled tropic isle 
that owes little to the geological processes 
of the adjoining continent. 


“TORALISLAN DS arefew onthe Great 
Barrier Reef tor better, the Great 
=" Barrier Reef Province, 4s some ¢ec- 
ologists call it, since mest of its reefs are 
not true barriers). Ninety percent of the 
reef is underwater, Sul, afew dozen square 
miles of the complex are permanently dry, 
and therefore serve as breeding centers for 
the reefs birds anc turthes—#eu creatures 
that wae land mainly for eee laying. 

Even small new treeless sand cays are 
aswirm with nesting tems and gannets in 
the Australian spring, now at hand. For 
ester! islanes. tke Fairfax, harbor herons, 
shearwaters that make the night hideous 


Exploring dusiratia’s Coral Jungle 





with thetr wailing, and frigate birds, those 
superiative fiers that can hardly walk anc 
cannot swim, 

CH human beings the coral isles contain 
almost none. Only two islands, in the reef's 
preat length, house tourists: Heron, a day's 
run away and our next major port of call, 
and Green, 60%) miles northwest. Between 
are groups of lovely coastal isles formed by 
the peaks of drowned continental moun- 
tains, Where pleasant resorts entertain vis- 
itors by the thousands 

Other human companionship will be 
found only in a few scattered lighthouses 
and two or three outposts where some of 
the mast decicated) observers of reef life 
nake their homes. One of these sanctuaries 
was hereon Fairfax Island, where my old 
fiend Julie Booth had lived alone for mest 
af seven years (left) 

Julie's quonset hut stood as it was when 
I had passed this way five vears ago, which 
Wes Surprising considering the tropical 
storms (Australians call them evelones) that 
had passed this way since. I waded ashore 
and eave a friendly vel Ghut came a small 
noisy animal, closely followed by Juhe 

“Good-(lavy, Ken,” she said, if wel- 
coming an old friend who'd been gone for 
a couple of weeks. “This animal you see is 
Lady Sula, and she is a dog-shaped bird 
Dos aren't allowed on this naturereserve." 

“A bird with teeth,” I noted. “Marvelous 
adaptation, Even barks like a dag.” 

Julie told the bird to shut its beak, and 
led me to the hut. Inside, the silvery ma- 
terial that had once insulated the corrugat- 
ed iron roof hung in attractive tatters. 

“Cyclones,” Julie <aid, “They almost 
blew the lining out.of the place. That rip 
aver there was Daisy, that one was Emily. 
But the rest of the place isn't too bad.” 

The rest was, in fact, remarkable. Apart 
from her worktable and chair, Julie's furn- 
shines were feminine, o chaise longue, 
shelves olf coametics, dressing table 

“I may be a recluse,” she said, “but I'm 
a ark.” 

A young reel heron scamprred across the 
concrete floor and bit me firmly on the 
finger. “That's Sassie,” Julie said. “She's 
net wend to strangers,” Sassie hissed dis- 
mally and shot out the door, “She'll be 
back. She helps me knit. T har! another 
heron named Sweetlip who used to help 
me read. He'd perch on a book, facing me, 
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lrinmphant ocer the surcing sea. tawny coral crests shelter labyrinthine reris 
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off One Tree Diland. Ware-crushed corals helped build the partly wooded iste. 
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oridl raise his feet to let me torn the pages. 
He preferred books with hard covers: They 
rave a bind samething to get hisclaws inte.” 

Julie collects specimens ancl observes 
reef life for the Australian Museum and 
other institutions. Most of the time she's 
nlone—or rather, away from other hu- 
mans. Vetshe knows no loneliness. 

“Tm in the sea every dav doing my turtle 
study, painting numbers on them under- 
water sno we cun trace their travels. I've 
rot some pets out on the reef, fsh who 
know me. Here onshore [ve got mv birds,” 

Bates joined us with hie cameras, and 
Jule led the way through wind-stunted 
pisonia trees to a scrubby section in the 
island's interior. Here brown gannets— 
boobies—sat on the sandy soil with puirs 
of exes between their bie webbed feet 
below) They wriggled nervously, but 
most held still when Juhe spoke to them. 

We went on to the lee shore, where 
Julie told us to wait and watch. She walked 
out onth the beach and waved. At once 





birds by the hundreds appeared, soaring 
and circling above her. 
“You see, they come to me,” she said, 
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Sunding her ground, a brown boohy 
muards her net.on Frigate Cay, a 
ruokery for the fish eaters, 
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“and when a storm's duc, they fly round 
the hut and warn me with a special cry.” 

Later, we talked in the shade of the hut 
while Julie Knitted and Sassie pecked at 
the fiashing needles. When we left, Julie 
come partway down the beach and offered 
a quiet farewell. By the time we'd reached! 
the water's edge, she'd vanished 


ISLANT lies as near the 


WATIRFAX 
Psouthern tip of the whole reef complex 


as makes ony difference (map, pape 
744). Thirty miles to the south, at a sand 
cay named Lady Elhot Island, the reef 
system ends where the water temperature 
drops below 68° F., the coldest water in 
which coral polyps can build reefs. Term- 
perature is critical, as are light, salinity, 
and the nutrient and oxyeen content of the 
water. Abundant and varied as they are, 
reel corals and their attendant organisms 
live within narrow environmental limits. 
We therefore heaclecd north, bound for 
Heron. sland. Tourist center of the south- 
ern reef, the island has pleasant accom- 
modations. Set apart is a marme research 
station eperated by the §0-vear-old Great 
Barrier Reef Committee and the Univer- 
sity of (Queensland, where scientists live 
and work. Here, through the committee's 
kindness; Geographic photographer Hoh 
Sisson made the remarkable pictures of 
coral polyps on pages 780 to 794. Here, too, 
Bates and [received remforcements for the 
long sea vovare ahead, consisting of the 
Idea) Amateur and the [deal Professional 
“oOo vovage of exploration can be per- 
fecthy manned! without the fresh eve, ex- 
citement, enthusiaen of the former, the 
ckill, wisdom, judgment of the other. Our 
new associates were both Australians, both 
from Sydney. Angela Packer 15 a coura 
gequs civer with almost no knowledge of 
the reef but an appreciation that never 
quits, Ron Taylor is one of the world’s best 
underwater men, with manv years of Bar 
rer Keel exploration, photography, and 
him making to his credit. His wife, Valerie, 
also a renowned diver and photographer, 
would join us up the coast 
The bigger crew required a bigger boat 
Mike Prior brought his 45-ton Dolphin out 
to meet us. She Was a plain, strong, sea 
Kindly boat with o 1,500-mile range and 
room to spare for our compressors, gen- 
traitors, undersea lights, tanks, cameras, 
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and other gear. Golphon was ideal for us 


=o was her skipper. Mike had learned the 
still-uncharted contours of the renmuste reefs 
the hard way, fishing from a den 

Heron [sland 
above and underwater views of the reel 
Nonalivers walk 
the 


caught in the tidal pools Snorkelers and 


offers its visitors both 
out on the tat at low 


ot (Teature> 


tide to see nich array 
scoba divers usially favor a clump of coral 
heads known as the Big Bommic, where 
fish, not-only protected but often fed, exis! 
in extraordinary numbers 

The Bie BRommn 


hiece of coral country. 


6 a fine, unspoiled 


Cm a clear, rlene- 


J i 7 
Hithe one 20 


Hutapbacks,” Bates decided. “Xlother 
i all hout 45 thu 


She could cot this boat in we 


shit 5 aman l livre, 
with o blow of her flukes, but she won't 

We sli 
at rest on the glazxey sea, and finned out 
in the oncoming humpbacks. I 
ducked down. No bottom was in sight, 
no tee! near, just open water. Aman con 


, wwe . _ Ls 'E z 
t over the side; leaving the clink 


from ai 


fee) ke a minnow in water like that, and 

just as vulneroble 

Reside me, Angela pointed) and grabbed 
hand. The dimness ahead darkened 

and took form—two great roundish forms 


mh 





They looked more hike places than laces 





Ciant flukes waving eood-bve, a hinmplhuck whale and 


the camen: Once abunelant, the h 


colm weighed anchor off 


Heron's lee and ran up there for a day al 


morning, we 
Ae we approached, two long black 
of the water 
ind sank again with hardly na ripple 

“Whales Bates “bret 
dinghy" 

“Whales!” said Ron, who never hollers 
wide bodies of water l 


divine 


minis Poe rlhistenine vill 


hollered the 


ae ep crac. 
haven't seen one bere in ten vears 

We and Angeli hins, 
masks, snorkels; a couple of cameras. No 
Che huge beasts eased 


three crabtree 


time for other tear 


along, dead <low by whale stancares 


jabowe), With ower little outboard flat oul 


we monweed to pass them and pull ahead 


i Lyaicrrnine favre Coral Jiraple 


ai i = a ! 7 a | a a = ihe a 
if. lett 
a aT fuombert lo whigilere 


turn taal bo 
mammals have near 
They were about 30 lect coming 
etre lit Angela's 
eloquently asked “Vow whatr 

The whales gnswered ber unspoken 
question, Chey swapped ends so smoothts 
and swiftly that | couldn't see he 
dict it. Theti, th of the two huge 


hens. Iwo niajestic pears Gf flukes revs 


AW Ekh 
wicke 


cr round eves 


war bier’ 


ALLS Ha ba 


ind fell before us. hashed ther white under- 
sides in leisurely farewell, and vanished 
A, 


mite ite sina) wiilvers 


to the bomme. Dhesreni 
Relocus VOuUr Es 


| bh 


around a bit first, un the walls, over the 


nc so back 


syich Wey mincl for ittlhe enh jects reeyih 


taps, down (to the bottom, otaghorn forests 


Lhe Upper Slipaes [him rubble 
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bottom af 60 fret dropping off seaward 
Bright sand patches between cliff coated 
Elegant but armed. » lion-fieh chides on with sponges ancl coral clusters. At the 
fins whose spines can inject painful poison, base of each pinnacle, caves where the big 
Siliwater oguarists prize the ten-inch liqns preclaters rest—coral trout, wire-mesh cod 
Waor rock cod, a groper or two 
One cave has fion-fish in it, reaplendent 
with ther feathery fins (left). Gentle. bh ii 
poisonous. There are spines in those feath- 
ers: Enter this cave carefully. In a chark lan 
wrks & Mork, LHick a5 a lé Fang & jot lore 
er (Delow left). He's stronger than any mari 
and has toothy jaws that won't let go. but 
he's not ageressive. Linder a lege lies 
lumpy. Think 
of him as a living bear trap, You can ape 


wonberone shark. frilied ane 
proach him im safety, Poke him and hi 
snaps. His teeth are terrible 

In the open water between the crags are 
gentle moon-evyed batch, hovering like 
dark clouds, Sparkling, shifting veils of in 
fant ish Parrots. w raises. 4urreons. butter 
fies, too many kinds to count. In the ape 
cial neighborhoods of the coral communits 
—say the condominium of the starhorn 
thickel—varety & even preate 

Rise oul of those stone trees and fh 
down to the big simple shanes and dim 
Colors ol the deepest rocks. Fish are scarce 
there, but out of the seaward twilicht a 
great dark beast comes to meet you, fiving 
like -a slow micantic bird, The manta closes 
In, peers With atarge mili eye, banks awa) 
with a display of white underside, banks 
nein to swim with wou. You join him, 
lurhing ox he turns until he tires of the 
fame and wings awnyv. You watch him en. 
WOTLCeErne abl thy Cruelty omc stupidity of 
men who harpoon these gentle animals 
Simply because they are bic 

Wh could Wit || have worker tf e bone 
lor a werk. But we had hundreds of mi 


— 





In fo, So We set out for North Reef, out 


i ee eee ~ 7 a . 
Ceparture point tor these most ocennward 


. on ih 5 P j - i 
seEmentis of the Barner Reef, the Swains 





Howts bound for the Swain Reefs must 
Liv * a aA re i Hoar orn t ares i 


ame uso oy cat” acest: Vaterie of a 
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Velvet-lined vise of a giant clam cracies 
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mantic Will withdraw into the zigzag 


foot-wide shell before-it shuts 
Hanning 4 feet and exceeding 500 
the powerlul ¢lams could easily 
liver’s foot This specimen feets on 
Endeavour Reef; named tor the ship af 
(apt lames Cook, who discovered 
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Elephant-truonked cone «hell (below 
nhout- three inches long, carries a barbed 
Yenmi cus clart ri 1 Al jees Dey 

incl may even be fatal to humane 
Grolien horns adorn o three-quarter-inc! 
wenlletrap (bottom), whose name comes 
from the Dutch word for “spiral 
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Like a budding tree, a soft coral 
Friim |i Peet Fawn Sproul hadelik 
polyps (left), Unlike the hurd corals 


whose liinestone skeletons stemrils 
Guile the reef, leathery soft corn 
tocay alter death. This species adils 
a litthe to the structure by secreting 
IMestane srmcuics, supports-tor the 
talk, seen bere as white splintes 
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Ott COTA lop posite}, oun at | 
foot depths. Retracted coral polyps 
chow fludrescent, star-shaped moutl 
(twice life-size, below 
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Like «a monstrous lichen 
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(Continued from page 730) 

was hich when we dropped anchor, 50 we 
went diving in search of the big green 
turtles that mate in those waters 

We spotted several singles in the firsi 
few minutes, then, in the distance, what 
appeared to be a mating pair. We swam 
closer. Mating they were, but pair thes 
were not Three turtlee were involved: o 
bie female who did all the swimmine, 
topped by amale, topped by another male. 

Ac the sun set we went in to-greet the 
keepers of the North Reet lighthouse and 
watch them light a little kerosene vapor 
lamp that, magnified! by marvelous lenses 
and prisms, sends a powerful beam far to 
sea. Toward midnight the big light winked 
at ws familiarly as we headed out to the 
Swiin Reefs, 80 miles away 

The Swains form a huge half-charted 
maze Our tareet, Garnet Cov, lov deep 
within it. A scrap of sand covered by birds 
and litth else, Gannet’s reef is one of the 
most beautifyl coral displays anywhere. All 
morning we passed between vellow-brown 
banks, through deep-blue cuts where tide 
rips scarred the tormerited water. Every 
chunnel turned and twisted. One reel edge 
looked like another, But not to Mike 

“Tl used to troll along these reefs in a 14- 
foot dorv, picking up coral trout and 
sweetles [sweetlips}|. At night Pd bring 
them in to the mother ship. Hard work, 
mv word, but you could make a quid. Ah, 
hut the sharks; Two of 
ane man ih eich, shot 220) bronge wholers 
in one ten-day trip. Had to. Thev'd take 
aur traut quick as wed get them hooked.” 

Ve the enticing edges of the coral wilder 
ness passed close aboard, Konand | waited 
with mounting eagerness to get down inte 
that undersea world. Ron reminisced about 
same of the curious sights he'd seen in the 
coral jungle 

‘You know those little blue streaks, the 
cleaner wrasses?” he asked. I did. T had 
watched them often, fitting in and owt of 
the open mouths and gills of big predators 
that normally prey on fish their size (right) 
They go into a littl gymnastic routine as 
the bia fish arrives; thereby apparently 
establishing their identity, then pick off 
the carnivore’s parasite: and dead skin 

“Well, the wrasse is pretty interesting 





us, two dories, 


in his own night, the mote so since female 
of the species can turn into miles, if other 
males pre removed, and fertilize ees 
*But there's ou fish that’s even trickier,” 
Ron said. “He's about the same size as the 
cleaner fish, aime color, same shape. And 
he does the same gymnastics So the big 
fish opens his gills, and then the litthe ras- 
cal wets stuck inte him and bites out alamp 
of flesh. Because he isn't a cleaner wrasse 
at all, he's a mimic blenny. He's got him- 
self designed to look like the cleaner fish 
“With all the competition down there, | 
doubt that there's a single means of surviv- 
al that isn’t being used by somebody. Take 
the trumpetfish [below|—the Jong fellow 


Hitching o ride or secking concealment, an 
clongated trumpettish (below) nuazazles a 

Sfaort nick cod. Mouth agape, a coral trayt 
ibottem) gets groomed bw a cleaner wrasse 
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Staring through periscope eyes, a hermif crab guards her turban-shell hame. 
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The partners: Seeking protection from 


predators, the clown fish fives unscathed (top) 
atic 
Ped tebits (mmole), 
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with the small mi 
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trout cats Girger fish than his 
Little animals con't fear him. So the thum 
pettisn uses the trout to sneak wp on fis 
own prev, then be grabs them 
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oul the rest of the animal, instead of trick 
for The 
und lets the 


around ner uotl she 
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Hi on & Coral brancl coral 
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get out 


trapped, Coun 
But nothing else can get in, eithe 
whos @ tiv thine, and 
enough water to bring the plankton she 
needs She's Hut «he's safe 
There are brvolwes; too, that dic-into coral 
rock, with acid until only 
their erdiees 


Other creatures take 


Except her mate, 
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they are inven 
Cannet (ay appenred ahead: an islet on 
a Cresceni charred reel weheesa Lins trailer 
from the prevainge 
southeasterhbes. Within its sheltered semi 


circle 
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Ws 2 CEDTesaIo 
deep in thie middle and ranging wy to about 
eheht feet arouridl the edves Angela and | 
Went down to explore i 

The Ife hohe Wee said foored, though 
dotted with coral growth; but the whole 


fTrowiler with delicate 
muy 


iOrts, It treba] CT , LE i 


urPwine. Se Was 


stany growths of cpecies, notably 


the Dranching wer 


colors: tran, sear black sky blue. wriass 
green, pink, violet, clear red (page 7421, We 
savoredd the visual svmohony that no 
woods On dry land could have created 
Chere were fieh, of of them 
lamilinr. Alone 
EPeen VENUS LUSKS lOTare 


WFanches of cead coral 


COUTS0, Ms 


the bottom roy bilije 
nent); picking wy 
for all the world 
arr 


ike dogs, piling them in little heap: 


then tanning the exposed sand with power 
eral crustu- 


While they 
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ready to altack «mall fish broweht in by 
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hestce wnich 


Led, Dron pect on their pelvid 
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watching lke. enard dogs while the occu- 
nonts of the burrows, a kind of snapping 
shinmp. trundled back and forth excavat- 
ing new tunnels in the bottom. As each 
shrimp worked, it uncovered tidbits al 
interest to the woby, which signaled) the 
arrival of intruders by sticking it¢ tail mto 
the shrimps burrow and wagging it brisk- 
lv. When danger pressecl too chose, the 
goby would turn and dart down the bur 
row, thus preventing his nearsighted roam- 
mate from emerging 

Evervwhere reef creatures went about 





ther. business. so that the whole cora 
citadel shimmered with motion and color 
An occasional ear-jolting thump signaled 


tor 





the lunging attack of a pret 


GAIN the westering sun sent us burn 
ing in search of overniant shelter 
‘in this all-but-lonedless sea Mike 
ruided Delplio through two narrow, tar 
tuous channels into 4 sancluary in seem- 
a full gale could 








invly open sea where 
hardiv have raised a ripple 

After dark we put Ron's fig lights over 
the side and went down to explore the ree! 
[t's a different world at night, Many of the 
busy predators of the sunht hours go to 
come changing their bright day 
colors for dull nivhtwear. Stineravs sur 
veved us with green unblinking eves. The 
shoals of larval fish, which have 
no homes to hide in, hovered in the open 

Though fish Were fewer, the far more 
varied lower forms of life were not Mol 
lusks came oul of the sand in search of 
grey. Crabs were about. Starfish and ur- 
chins edged out of their crevices. But it 
was the coral polyps that transformed the 
ccene, expanded in their millions lke 
roloxies of Aeshy flowers. Night foecers 
iti the main, they reach out their stinging 
tentacles to seize the plankton that mses 
into shallow water after dark. They will 
retract at atowch. But wot) they de, they 


clothe the solid structure of the reef with 


Slee], 


SHVer 


textures and colors never to be seen under 


the sun (pages 755-9) 

To the diver's own senses, too, there is 
something strange and special uboul a 
night dive inva reef. Not fear: The pool of 
transportable light grves false security. 
There is a sense of silence, but it only in 
the mind. The undersea world is never still 
But there is a dreamlike quality to a dive 
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after tlark, 2 sense of moving in slow mo 
Perhaps this feeling is enhanced bs 
the perfect blackness thal surrounds the 
Y the tact that, inmited as he is 
to the behted ures, his motions are ndec 
chiminisher| 
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I suspect, thouch, that the almost trance- 
ike slutein which the diver hovers weight- 
less apd moves without effort derives from 


the Thusion thal there wone water, In his 
limited sphere of action, he sees everything 
near at hand and perfectly clearly. There 


are no far visins dimmed by distance. [he 
wice is oul of acht. He cannot perceive 
water, ancl so, to his now highly sugmestible 
nome wel Stoll te 
throweh this tmpalpable atmosphere al 
the slightest flip of his fins, or balances 
head down on a fingertip 

Sear Gannet Cay is an equally small 
UNIMPTressive that 
heard was o nesting place not only for 
ligt 
pirntes, the frimate birds. These nest in the 
windy southeast corner, simce: they can 
take aff only inte the wind. Airborne, thes 
make their living by literally scaring the 


mind, there is 4oyirs 


and Seen spil we «lf 


uiso for those graceful sky 


rannets 





a broken coral, 


Toiling venus tuskfish lifts 
Then it will fan away the sand beneath with 


is ns lo eaipoescr worms anol CrHshirears 
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lunch, out of the hardworking fannets, 
cliving on them until they regureitate their 
iWillowed fish, and catching the falling 
morsels in miciur 

We found the frigate birds long dead in 
a heap, as nature could never have killed 
them. Men must have murdered them, pre- 
somably for the pleasure of seeing them 
fall. But gannets survived in preal num 
bers. The brown wunety watched over 
hatchlings. The masked gannets, earlier to 
nest. had young the size and shape of duck- 
pins covered with the softest of cnowy 
down and equipped with long sharp beaks 
and fearsome croaks. Their mothers would 
come in from the sea, transfer a fish witha 
small visceral spasm, and go out again to 
Hunge like javeling mto the ocean, These 
birds can fly underwater; they may wing 
their way down to 42) feet or more in 
pursuit of their prev. 


E KEPT MOVING NORTH 
through the Swains, lesting new 
reels, At The Six, a reel shaped 
like the number andso provicing good shel 
ter, we stopped tora lhorough look around 

A pool bomenie rose 50 feet from the 
bottom of the lagoon and served as the 
focal point for life all arownel A fair-sized 
Qhucensiand groper (about 350 pounds 
and you don't worry about them wrtil] they 
reach 600 and can eat vou) circled the pin: 
nacle, attended by remoras. A hump- 
headed Maori wrasse—a harmless hin- 
dred-pounder capable of crushing the 
thickest shells in his viselike mouth— 
poked about m search of mollusks. An 
a ha kas barracuda, al silver torpedo G|X ice 
long, hung motionless in the middle deptis 
The full range of predators and herbivores 
lurked, glided, durted, and scuttled wher- 
ever we looker 

But here was something new for Dol- 
phin's nivers: Sen snakes appeared, One, 
then unother, then a miting pair, most of 
them of the genué Atpyvawrns (right). Ud 
dived with sen snakes before, and found 
them fascinating." Despite their potent 
venom, they are rarely dangerous. They 
may come to investicate a diver, they may 
follow him so closely and so far that the 
word “chase” comes reacily to mind. One 
“chased” Ron for fitty vards, to his con- 
Siderable amusement. But they seldom 
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iitack—probably never without provo- 
cation—and most of them, Adpyiuryws in- 
cluded, can't bite through a wetsuit. 

I watched Ron getting closeup pictures 
of a snake, holding him lightly by the neck 
with one bare hand and photographing 
him with the other. You can co that if 
vou re pentle—il takes the snake more 
than a minute to get peevish. Vou can, but 
few do. The same snake follower alone, 
ci pressing no hostilitw at all, so Ron turned 
to look at it closely, The snake swam right 
up to his-face plate, looked in, and tested 
it with a darting tongue 

Liuring those rare periods when the 
winds case and a calm holds for a few 
days, most fishermen ane clivers who visit 
the outer reef head for the banks on the 
These surf-ridden aress, 
where few humans have éver set line or 
fin, contain, big fish and a fot of them 

Since TPL weather continued woncertul. 
Vike took us to the easterly outpost of the 
Swains, a fee! that lay alone, out beyond 
the rest 

“TUS got no name.” he satel “TD reckon I 
wis there last, and that was 14 years avo 
There were tiger sharks in the lagoon then,” 

We anchored in that lagoon, and sharks 
come close the minule we cut engine, Not 
tiger shiurks, but grav reel shurks (rucht! 
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horizontally. Clear, bright otenn wate beriands. Belore leaving the outer hanks 
Fich of every kind abounded, and showed We DU DSh0re Of Oe anid went iossicking 
no fear, The trouble was, the shurks were across its barely covered) surface. Flere 
time ten, Of curious. There were four wire stunted hard corals, itathery. soft 
ranging around fiveorsixfeet. Thevcircled, corals, clarns with mantles as bright and 
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Flotilla af tacks hepa Porritt ithe frce-foout gray ree] ddacerk 


| watched them watching me with <¢lab of dead coral vlowed with hvine 
twitching eves set in immobile faces. I had HOTS: Sponges, Ci sas, COWTICs, supple 
learned’ sormething about Dray iit ef shark SELL smuall crustaceans. Where tle 1 so 
?whavior from Dr Walter Starck, im = Fife that ewery step must kill, we trod soft! 
Limerncan marine biolavist now working Soon the rising, rushing u Wwinshied 1 
im Awstrithn cwoy. We traveled on tawiard the realm ol 

They're nol fast enough to catcha heh land where vegetation rules, 96 it does nol 

before it takes cover,” Walt said. “Thev'v in the corel postures of the <ey 
rot to wet one that’s weak or out of postion The clustered islancs just off (Queens 
So they re apt to be huner They see vou ind += Cena) COA are aAmane Loe rics 
not as something to eat, but ss something beautith) and most popular in the vicin 
that muimht swine their flood. Come clase, at the (stent Harner Heel. | sav racy ts 
and thes’ |] put on a disnlay to drive you because they are neither on the reel not 
aff, a head-shaking nerveus movement, part of il 
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region, still blessed with magnificent cora 


growth, is alse cruelly cursed with hordes 


of large poson-spinerl starhish. Ap propri- 
ately named “crown-of-thorns.” that eat 
ine dead lomestone rictit) 
Phe crown-of-thorns problem is about 
) ition £ xpos ons of 
NIMs NAVE GOCcurtedd im 
a dozen nations, all of 


L | | 7 
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success tp 
nn someting to comtal them 
Many scientists believe the placue ic 
cvehcal, and wll iss Lhev may be tight. 
But other , Pert doubt tL. fore of the best- 
informed and most ot Woken of these is 
Ur. Kobert Endean of the Univercity oft 
ucensiand, who is also presicent of the 
(areal Boomer Reef Committee 
“We reckon that lurve areas alone hun- 
dreds ol miles of the reef are pretiv we 
tuined. The government save the core 
Wil tepenerate. Of course it willl But 
when? I'd guess thirty or forty years: As 





lor the theory that the crown-of-thorns area ALAR AEE ‘ ranean) ay 
Iniesigtion 1 acrelic phenomenon, | don't 
think there iS LAY @ widence io sunt it 

“Hn ty opinion, the missive population 
explosions of the crown-of-thorns are 
unique phenomena Man may have triv- 
fered the plagues. but the causes of the 
outbreaks are unknown, Mavbe the in- 
WaT has Tun Ws course, Gul there ne 
evidence of this vet. [f the infestations ton 
linue to spread al ihe same rate asim the 
past cecacde, starfish could be at the south 
ttm end of the (areat Barner Reef in an 
other ten VEPs 

The infestation w Mm first observer) Wear 
Cras in the early “60's. The starfish have 
moved on, and there's eon SOME Tec 
hivation bY turd cor ils. thoweh CS qT 
appointingh chow. Siw vou Tl Anel ener 
mous numbers of starfish near Jatituch 


I? decrees soutl 


LKR NEXT ANCHORAGE was 
Hook Reet. a sheltererl semicircle ot 

ral SO miles south of the 19h par 

ale .onight dive revegled no crown-of 
Lhorns, but actreat deal of drifting aleae 
45 | watched these slimy harbingers of 
swehts to come, [reached out to brace rn 
Ol against the current. My fingers found a 


rind bord ridee, Then the ridee ctirrerl | 





pulled free os the giant chum closed. Such 
clams may run four feet across and weigh 
more than five hundred pounds. — 

“Tt's the quiet creatures down there that 
ire the real danger,” said Valerie later. 
“The sharks, snakes, barracydas, morays, 
they're no great menace. But a box-jelly- 
fish, a-hidden stonefish or scorpionfish, s 
poisonous cone shell-—yes, or a big clam— 
they're the ones to watch out for.” 

We watched out for them as we worked 
our way north, making quick survey dives 
on reef after reef. As precicted, we found 
starfish near 19 degreessouth: A few white 
patches of freshly killed coral gleamed in 
the blue depths to show that the polyp 
euters were at work. The stars seemed few 
and widely ‘scattered, until one remem- 
bered that their normal density was about 
five or six per mile. 

A few miles farther along we came ipon 
rtefs that appeared utterly devastutecl 
Tumbled coral branches lav like dead 
hones at the foot of every cliff and slope. 
No colors brightened the dirty grav of 
what wae now lifeless stone. A few dull 
and flaceid soft corals grew on the barren 
reef flat; «a few small herbivorous fish 
browsed in the rank algue that stirred 
obscencly like the hair of a corpse. 

It was a sickening sight, the more so 
when one thought of the beauty that had 
been there. At Bramble Reef, which Mike 
had found unharmed just two years be- 
fore, counting only six crown-ol-thorns, we 
found missive destruction. 

“The next. couple of hundred miles will 
he pretty sad country,” I said. “Let's go in 
to Dunk Island and Jock at something 
beautiful,” 

Like the Cumberland Islands, Dunk isa 
piece of the continent cut off by ao strip of 
sea Unlike them, it lies in (Queensland's 
high rainfall belt. Therefore Dunk ts truly 
tropical and richly clad in the elaborate 
vegetation of rain forest. Vines climb, 
ferns spread, strangler figs strangle lesser 
trees, and everywhere a canopy of richest 
green shades the fecund humus of the for- 
est fio. 

Dunk was for many vears the home of 
an admirable English gentleman named 
E. J. Banfield, who referred to himseif— 


more romantically than accurately—as 


the Beachcomber. He observed with the 
professional Victorian’s enthusiasm and 
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immunity to boredom cach smallest detail 
of his enchanting home. Now visitors come 
to spend a week or two at the resort that 
has replaced his simple dwelling, We 
walked inte their recreation room. well 
after dark, fresh from the sea and the sacl 
spectacle of ruined reefs, to find the assem- 
bled guests seated insthence, staring fixedly 
at the tables before them, Not a sound was 
to be heard except for the hypnotic chant 
of a Voung man mumbling numbers. Oc- 
casionally a guest would voice a short 
hysterical scream. 

| wonder what old Banfield would have 
thought of bingy. 


dawn Oolpitie headed out arain, 

bound for Cairns, the northernmost 
city of Queensland Like most of the coast- 
al communities, its attention focuses west- 
ward toward the farms, mines, and cattle 
behinel it, rather than to the beautiful but 
not overly productive sea at its doorstep. 
Still, Cairns has two special areas of ocean 
interest: a coral cay called Green Island, 
for decades «4 busy tourist resort, and big- 
game fishing, a sport that brings mil- 
lionaire sportsmen from around the world. 

The fishermen were happy. f talked to 
skippers as they docked that evening, and 
learned that bia black marlin were beime 
taken, One lac weighed in at 1,273 pounds, 

We sampled the reefs around Green 
Island. Hard coraks had grown back in 
places, though this previously star-infested 
area wae thick with the clull-hued rubber- 
tough colonies of the alcyonarians, or solt 
corals, OF nearby Michaelmas Cay, a 
dreary sand strip made marvelous by 
thousands of nesting terns, regeneration 
was even farther along, suggesting that 
the reefé of these latitudes might return 
to the condition of the magnificent crea- 
tions in the Swans. 

Our course now lay inshore under high 
green mountains drenched by the richest 
rains of Queensland. Rivers stained the 
sea, At night we found shelter in the Law 
Isles, coral structures tn which ramparts of 
reel debris were high enouch to enclose a 
swamp now ctowded with mangroves and 
slinging gnats. 

Toward evening beagtiful black-and- 
white Torres Strait pigeons came from 
shore to shelter inthe mangroves. All night 


L& TAYLORS left us at Dunk At 





their deen soft voices filled) the -soft seo 
breere with gentle sound 

As We moved into its northern region, 
the reef assumed for the first time the form 


aff true barrier—a long slender rampart 





of coral with occosjional narrow breaks 
Ribbon Reef, its longest segment, stretcher! 
l6 miles north and south, though tts shal 
low reel fat was only half o mile wick 
Ashore, the mountains tell owuv. ancl we 
saw wittering in the distance dunes of sili- 
ca sands washer to the shore by rivers anil 
redistributed by the winds 

Such sands are valuable. So are the al- 
ost Pure ca 
the ree! floor, which could sweeten the acid 





clum carhonate seliments of 


soil of Queenstand’s sucarcane fields, So 1s 
ol, whose suspected presence under the 
reel has arowser! « onsitlerable interest 

But suppose man does exploit the reef? | 
recalléd a conversation with Dr. Patricia 
Mather of the Great Barrier Reef Commit 
tee int] aS rntist of hich Peeples 

“The Barner Reef is a delicately hal- 
anced dynamic system, a self-fucled ma 
chine in which the sun's enerev is con- 
verted into sca ‘substances that become 
lancd-building materials. The reef environ- 
ment m stable, Gut interference could cis 
turh that stahihty. The reef machinery is 
fromile. If vou damage it by dredging or 
quarrying or drilling of spilling ofl, it ma 
break down Chur technicians can only fire 
machines they build themselves; And this 
[he greatest crention of life on earth, is no 
Work 81 Man 

1 rovel commission has considered the 
etects of of drilling, and will report its 
indings. to the covernment. In the mean 
Lime, eager mclustry awaits ashore 

Sow Livgard [sland rose before us. a 
uTunite mass nearer to the reef edve than 
to the continent. Lizard would he ow 





northernmost base, for beyond it the reef 
continues with btth change to its end 
ut Anchor Cay. The island has flawless 
beaches and a permanent supply of fresh 
water Yet i's been uninhabited since thr 
departure of poor Mrs. Watson, wite of a 


skipper who tived there 90 vears: ago. Mrs 


Colony of coiled springs, delicate 
mcinions only half an inch long cluster 
In & thicket of stinging hiydroids. Often 

filled sea squirts, sedentary ascidian 

bein tite a free-swimming larrar 








Mildred the mild-mannered manta 
lols beside a diver of Heron Island 

Each day, asifon schedule, the gentle 
half-ton trav winged onto the reef from 


the cirk sen. “She wes alwirve quaet 


onl Curous—an absolute darine, 


photographer Valerie Tavlor recalls 


‘ave Darticularty hiked me lo scratch 
her tums. She would slowly snk to 
the betiom in raptiite, sometime: 
setting directly on top of me like-o 
wet blanket and hing there as long 
ns 1 scratched,’ 

With eariike fins, harmiess mantas 
aweep plinkten and small fish inte a 
Vord-wice mouth. The! can weeh 
more than @ ten, vel frequently vault 
ative the surface like fiving feh 
Here o retmoorea clings to Milrtred with 
SUCLON-Cup dorsal tin, waiting far 
strap: from her fleecing 

Like a bind on the wing (below), o 
flapping tagic tay strikes a bold 


sithiitiwette aeains! faring suntays 








Watson, then aged 21, pul to sea in an iron 
tank with herbubyand a wounded Chinese 
servant after a marauding party of spear- 
throwing Aborigines attacked. All three 
clied of thirst on a waterless ishand. 

But now we saw a littl camp of poles 
and tarpaulins ina comer of the beach and 
went ashore to meet its occupants. These 
were Peter Faulkes, o lithe young Cana- 
dian, his wife, Tim, and a spectacularly 
healthy year-old baby named Simon 

“We came to spend six weeks,” Peter 
sald. “Then we found that Bush Pilots 
Airways bad a strip here ond wanted 
samecne to tend it. 1 do leatherwork to get 
hold of a little cash, and Bushies [Bush 
Pilots] bring us what supplies we need. 
We've been here ten months now. We'll 
stay forever if we can. 

“We don't eat meat: we eat mostly yer: 
etables. [ get a fish when I want one, butl 
only take what we can eat.” 

He stared out to sea, Then: “This place 
offers every single thing ['ve ever wanted.” 


“7 ROM LIZARD we planned thatspectal 
dive that every underwater man who 
~ comes to the reef yearns for and that 
most never manage! a dive off the outside 
eve, where the ocean meets the Great 
Barrier. For such a dive you need not only 
an unnaturally calm sea, but also a light 
wind from the northwest (its most unac- 
customed quarter) to flatten the southeast- 
erly surge. Those conditions existed the 
day after we reached Lizard, and we went 
north to Hicks Reef, 

On the way we passed Cook's Passage, 
the narrow cut in the Barrier Reef through 
which that discoverer of the reef found a 
way out to sea, having gloomily observed 
from the thousand-foot-hich top of Lizard 
Isiand that he was still surrounded by reef. 
Once outside, he made his wav northward 
before finding himself in desnerate need 
of a similar break in the barrier for, be- 
calmed and driven by the swells, his ship 
Fadeavonr was on the point of being 
smashed onthe coral wall.* An opening ap- 
peared se providentially that he called it 
Providential Channel He was saved again. 

No swells threatened as we entered the 
open Pacific, then turned to approach the 
outer edge of Hicks Reef. ‘The living rim of 


see “The Man Who Mapped the Pacific," bey 
Alan Villiers, Geocrarnic, September 1971, 
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the coral rampart lay only a vard beneath 
the surface. Where it ended, the dark blue 
of the deep sea began. No transitional green 
shallows here, but an absolute frontier 
drawn in strong colors 

Normaliy a boat kills its engine before 
divers enter the water, a turning propeller 
is ns dangerous as a burr saw. Here we 
would have to keep it running 

“I can't anchor here. so bottom,” Mike 
told us. “Besides, this is tiger-shark coun- 
trv. They patrol this cliff. Wo one shows up, 
vou won't want to swim a couple of hun- 
red vards to catch me up. Ul just keep 
maneuvering to stay off the coral. Just 
watch that wheel when you come up. 
You'll be ‘right” 

Thus encouraged, we stepped into the 
most overwhelming undersea <cene ['ve 
ever observed. Visibility was unbelievable. 
Two hundred fect horizontally, I'd say. The 
whole cliff face, a good hundred feet hizh, 
loomed in sight 

[I swam directly toward it, suddenly 
aware thot behind me the open sea 
stretched thotsands of miles. I crossed the 
reef front, skimming along just above 
the cemented limestone and small sturdy 
corals at its summit In this place of vio- 
lence, where the waves of normal weather 
develop hundreds of thousands of horse- 
power each, polyps thrive in oxygen-rich 
water, replacing what the surf destroys: 

[ found a-smooth spot, stood, and Jooked 
seaward. [t was like stancing on the edee 
of a precipice: solid reck underfoot, a 
Sharply detined edge, then the abyss. How 
often have men stood on the brink of cliffs, 
wishing they could take wing and sear out 
inte the emptiness before them? This time 
l could And eid. 

A couple of kicks took me over the cliff 
(right). I turned straight down and fal- 
lowed the vertical surface to its base, a 
hundred feet below. Then the rubble slope 
began, in dimness deepening to darkness. 
A few soft corals swaved, a few fish wan- 
dered among them. Farther down, the slope 
went barren It would continue its steep 
descent to about six thousand feet. 

Here, far from the continent whose 
shores it protects, the coral) world ended. 
The ocean began. And the indestructible 
rampart of the reef confronted it, counter- 
ing the fury of wild water with the un- 
quenchable force of life. 
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Filmy sorconiar ar . 
lm zoreonians flouriah where the reef rampart drape off into the open cnbrnpa 
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UMBLING through watery darkness 
the white kernel-like Jarva—here mieni- 
hed 14 thmes—looks like a miniature 
space capsule as it moves past looming knobs 
of mature coral, Hrown tentaclect rings mark 
the adult polwps, one of which produced this 
free-swimming youngster from a fertilized 
eer. As l watch, 1s bundreds of tiny, nearh 
invisible hairs generate currents that propel 
the larva, or planulis, 
on 8 Laree-to-tenaia 
place where A COral larva 


It (An Sétlie, row, ang 


quest fora 
op eins its 

PrOoMIerate be SINS Its 
(ine of the hard va- 

rieties, this coral, Po- 

citopora aapntt OTHE, 23 h ome... 

Spi wihs Inte rnVitentiy 

Lie Year round. an mu 


search for 


tivity apparently triggered by phases of the 
moon, in the Australian summer, December 

1nrlL, a new moon stcnals new birth: in 
winte r, o Full mice t the i atals =f 

Long consicerod by naturalists to be marine 
plants, corais actually are precdacious, pri- 
manly carnivorous animals akin to sea anem 
ones. Some even capture living fish, as clocu- 
mented by the only known photorranhs of 


this phenomenon (pages 7O0-9]) 


7 id) 








while another HE ATTACK rages quietly within a tiny 
drop of water, a minibattle on @ micro 

is ravaged * ecope slide. At first, fifteen ar twenty mi- 
rm nute protoxouns gather, apparently feeding on 
by microsharks the damuged corn! latwa l hil isolated from 
its parent colony (left, upper). Some even eat 

their WHY Into the larva and out aguin, soon 

hundreds more join the early assuilant=, sur- 

rounding pnd cevastating the helpless victin 

ibattom) as sharks might destroy o wounded 
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” 
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whale. Fascinated, | watch the swarm balloon 
sll latger, wrapping its prey in a lrenzied 
shroud of death (below), After two hours, 
only SPAWaAtCCT PEM 
unknown 


mith Ker spate healt i's 


Loe 
INT 


larvoe, Hil 


ror some reason, the 


ort 


even nermal voung corms lack adequate 


defenses aeainst the oceans gamut of pers 
and millions succumb before they can mature 


Reel(-buapidineg Varieties thrive im water thint 





is both warm—he to $6 F.—and shallow 


Fics than Lat! feel Lui SLi Hi favorite citi 


ditions uleo support herdes af their enemies 


not only protecouns butialso crustaceans 


fish, worms, clams, and sturfish that feed on 
plankton and mature corals 

Nature's spendthrift way compensates for 
such calamity. By spawning billions of young, 
that 


the eorals 
perprrlinate 


ene ene rvive [a 


ait at les ancl the tee 





Healthy larvae anchor 


themselves for life... 


ALF DRIFTING, half swimming 
i orl iva chanee Shiive A 
“and constantly as clouds, One is 
pear this minute, a globe or sausage the 
next. Part of another—only a week old 
extends ane dr ps (top lef) From a dif- 
ferent anele, the dewelopiny. tissucs take 
on the look of a tomate slice imiddle left) 
Flexible as rubber, youne corals need 
suipport to grow anc mature. | watch a 
ten-tlayv-old animal thicken, then settle 
on a smooth curface, sptcucing aut int 
nm disk (hottom left), Almost at once jt 
begins to secrete o white starlike outer 
SRICLON, PePTunentiy cementing itself to 
iis horace ti Ceo fT] the laryy heCOomes sh | 


polyp, aA Werd derrved from polyps, 
Greck for many-looterd. [ts center sprouts 
buts i hollow pedestal crowned hv [2 
tentecies. stil stubby after three werks 
f crowth (night) 

‘ir hubbles hang above the nov 
sSeckling its trinsparent flesh with 
color and contributme to a remarkable 
nurtnershin. minute svmbiotic vellow 
OPoOWwH algae called zooxanthellae live 
and reproduce within the animal's cells. 
Mite Ae Ad | the 5 | ene Pon hes — 
in Wats mot vet fully understood—thi 
cornl’s growth: the aleae, in turn, utilize 
the polyps carbon choxide, nitrates; 


mn phic ya| Ais. 
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and burgzeon like 


tiny volcanoes 


sohdken hoteca tie ciradi- far tre 
Ol VINE In walt for to 


deft) Alone Pach payee whekere 


lumpy whats jttenes of nema 
tocysts-—spring-loaded slinging 
P 1 | T | I j ' i 1 
Mmecn | abe folSel GO LET i} Ly 
wee oT Wucus secreted bh 
the tentacles helps anare tiny 


nassershy and pass them along 
to the centrally locals miciuth 

ecw | rise this coral m 
darkness, which prevents growth 
aa uh E Te Ok : YRS 9 


7] Leroi ih ia ks re brown tone 


fast as the normal polyps | 
used. proving that sunlight we 
| 1 a | + 
nolL SSS Lal tv chi Ut - ) 

LP op pa ; 1 . F Lica Lc chet il | her ipa 
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Knobby tingers or lacy ferns, 


tentacles reach out for food 


OARDING GOLDEN ALGAE. tentacles of an acyl 
Pocilopera coral (right) stretch forth like an open 
bans l to father pres rim Ung elis tala Irom 
ach tentacles outersurface and mavubo hide within the tins 
Griceful as a fern, Tubipora wctca (belaw. at left) oe 
tends @1e@ht fringed tentacles Tom around a concn mouth 
Unlike most corals, 1 opens up in daytime, flourishing atop 
lis unusual rust-colored skeleton. Thesi limestone remuiins 
take the form of hard cross-braced tuhes. hence th POP 
Pan Tipe CorA 
When I cast the shaclow of mv hand aver th Oly p ar 
Lue 1. the Organ-pipe s lealy appendages immeciatels 
CUT up and withttraw im self-protection, leaving only the 
(lark cap seen at right, Buta few minutes later they <lowls 


emerve again (bottom) 


Just iutsicle mm ited is] Heron [5 ith eT Tel oO irbiars 
hundred if ithe Coral eye Paes Dine on its el 
istinet shiape—braings, fans, staghorns. Pink, vellow, orange, 
blue, and ereen polyyrs ler (ne Ssurince, TOrMe a pian 


Lncersen THIEN cif rainbow 6S ite 








Photographic proo f 


some corals snare fish 





EVER HEARD OF IT,” my scientts 
friend said when | told him Thad seen 
corals capture fish. Acting on ihunch, 
I had put damselfish in atank with a mush- 
room coral, which erows a6 lurve os « foot in 
diameter; this largest of stony-coral polyps 
has-a mouth several inches long 

Rach time | dropped a fish into the coral's 
lank, some of the poivp’s tentacles pointed 
toward the swimmer, following dts everv 
mave—perhaps by sensing light, motion, of 
chemical chance. When o fish ventured ton 
near (above), a tentacle or two grabbed ane 
stung the victim. The fish frequently broke 
this initial grasp, sometimes tearing off 
chunks of its own Hesh in the process 

Cine fish, stunned, swam crazily on its 
side and shuddered as if in shock: Soon the 
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cerdl struck again, this time for keeps, Like 
a bucket brigade, its tentacles passed the 
purilyzed fish from one arm to the next, 
ever closer to the mouth (above), The 
ips slowly buleecd wp, 
drawing its meal inexorably itmward. As the 
tailfirst, its gaping mouth 
mimed » mute “Help Gight) just before 
disappearing twelve 
minutes after the first contact 


coral’s accordion 
fish entered 
corel 


completely, 
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Together the tiny 


master builders 
create Vast 


undersea villages 


CROSSSECTIONOFHERONREEF JEEF-BUILDING corals labor 


in Sent eoncert with cement- 


Werte al et el qreatly exaggerated 
_ Meron Istared sorters ~ ing pink aleae (above left) 
r With limy secretions, the plants mor- 
tur towether dead coral, sediment. 
shell, and other marine nibble, but 
tressing the reef against the ocean's 
ceaseless pounding, Paradoxically, 
Wthouch the reel withstands ¢rash- 
ing breakers, 1 easily succumbs to 


carcless beachcombers, divers, und 


Wot! Geoprapiic, Jone POs 
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boaters. If broken off from the rest minutes a crab rushes from its tiny 
ofthe colony,achunk of living coral cave to snip off a tuft of algae. A 
and whatever denizens it supports green-manthed claim spills: water 
may pernsh high into the air, then clamps shut 

As the sea ebbs, J trek tothe reef = Gradually the reef’s niches and 
crest and <«tund, mv back to the crannies come alive with tiny 
ecean, lookingatanasure lagoon be- worms, sponges, and other marine 


tween it and Heron Islandiabove). animals. A wholly = tterrelated 
The structure here (lef, typical world reveals itself to me, the mas- 
of most coral reefs, at firstseemsas sive but strangely fragile realm of 
deserted as the moon. Butin afew corals and their companions, t] 


Life Cvele of a Coral 








CANADAS GHICAT DIVIDE TRATLL 


Hiking the 
ackbone 


By MIKE W. EDWARDS 
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Photographs by LOWELL GEORGIA 


¥ E AAD TOLLED through a long dav, Lowell 

fa - . P 

! Wick and I, up from the Valles 
ef the Rocks ond Golden Valley. up tortuous 


and Steve fin 








switchbacks on Well-named Fatyrue Mountain, wp ffl 
vy to the meadow where the waters divide—one tnckle 
for the Pacific; another for Hudson Hay. 

Our tunes heaved, war blisters «creamed, 

When, at last, evening's cool <tiliness came, we needed 
Fefreshiment for mind anel beets 

On the Great Divide Trail in the Conndiin Rockies, at 
the end of an August day, the best place to rekindle spints 
and forget aching pain is alop a crest with a View, So 
shreitling jacks, Wwe c lam bered Lip Citacel Peak to watch 
night = calm ¢ 





ecencd on tossing sunmmils 

Liross the ranges the western sky exploded in oranges 
and purples. The Jowering sun hoisted shacows, stealing 
away the landscape. First the valleys went, then the 
wallsof matted conifers, next the glaciers 

Cinly the tine of the nemks hele cl ¢ last light a3 
ancther hiker joined us—a Swiss woman in her [wenties, 
sun bronzed and pigtailed. The spectacte of mountains 
putting on miebtclothes inspired her ta hum a song she 
hatl sung around Campores thi Lhe AME. As the peaks 
darkened, no world existed for anv of us save he pure, 


erat, rermote, abiding, enchanted world of mountains. 


Jousting with a willow, a bull elk wins a garland 
fer his truble, He and his horem of a dozen. cow: 
ake Tes Ye bie | ie it Rints Chet my LE eh il i! irk. one 


ril the 1 iiderneé os fe Wer [iat three A by) Tee the 


Rockies along Canaca’s new longslietonce tra 
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(elour of State. Some flows east 
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iviweay mepiall plains, some north to the Arctic Ocean 
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Twice the trail wanders into provincial But the scenery along the route 4 mor 


sarks that hold particularly awesome peaks thin a monotony of high plices—if such is 
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watermelon stand on the third of July. Others 
envelop o traveler in absolute lineliness. My 
son, Michael, Jr, who i 19 and known as 
Mick, and | saw not another soul for five days 
as we sloshed through snow and rain ‘in the 
northern teaches of Jasper National Park. 

Yet we hod, port of the way, a companion. 
We learned about him afterward from two 
hikers who had been traveling behind us. 

“Bid vou see that griezly tailing you?" 
asked Dexter Cummings. “We were following 
vour boot prints, when all of a sudden we 
found his tracks right on top of vours.” 

“He must have been a monster,” said Paul 
Devereoux, “Those tracks were this long!" 
He held his hanes nearly a foot apart. 

Dexter estimated that the bear hal fol- 
lawed us about five miles. [t left the path not 
far from where we stopped for the night 

Was it merely curious about two intruders? 
Probably it was just using our trail—or, 
properly, we were using its. trail, Still, the 
thought of this beastly shadow wus chilling 


Son Shows Flair as Camp Cook 


Most travelers of the Great Divide ‘Trail 
probably will use it as 1 did, fora week here 
ora weekend there, taking feeder trails and 
fire roads to the main stem.” Photographer 
Lowell Georgia went with me much of the 
way antl brought alonga relay of is children 
—1]4-vear-old Steve for two weeks, then 
Steve's sister Terry, 15. Mick went with me 
every step, sidéwinding. up ridges with an 
case Denvied and proving himsell a resource: 
ful couk—as wilness the raising he cast into 
Our MceAroni one night, transforming:a so-so 
meal into a lively wilderness pilaf. 

Time i¢ a precious commodity in country 
that counts only eight weeks or so of good hik- 
ing weather. And so, early in August, Lowell, 
Steve, Mick, ancl I boarded a helicopter, 
bound for the remote southern terminus of 
the trail—é,856-foot Palliser Pass in Banif 
National Park. In obedience to park niles, we 
landed outside the boundary 

After the chopper left, we just stood awhile, 
awed by the jagged limestone of Mount 
(Queen Elizabeth, soaring beside us, Ragged 
slabs of snow clung to the crevices, like bad 
patchwork by a do-it-yourself plasterer, Silt 

“Official mapa of the trail have not been preblishiesd, 
Maps of the far national parks. shewire mest of the 
eusting trails, are availatle from the offices of Bani 
National fark. Bani, Alberta, oe Jasper Naotiann) ark, 


Jasper. Alberti. for £9 dents each in Cartan currency 
(abit $3 cen 0, So 


produced by weathering of the rock turned 
streams the color of thin milk. Wurm weather 
had come tardily; the grass wus splotched 
with golden avalanche lilbes, amore the first 
floawers of spring. 

Mosquitoes soon found us. “I think we 
must be the first humans they've seen this 
summer,” Steve moaned. He smashed three 
on his arm with a single-slap. 

My favorite memory of Steve is from the 
next morning. Shivering as [emerged from 
the tent at 6:30, 1 beheld him in the gray 
light, attaching a fly to his fishing line. He 
crunched across the frosted grass toward the 
gentle Spray River, a man with a mission— 
and soon returned with a small trout 

Tt was the frst of a doven cutthroats we 
cought that day, a lazy, get-acquainted- 
with-the-wilderness (lay, We soaked up sun, 
watched a mule deer as it watched us, and 
diner! regally: trout for lunch, trout for 
dinner, trout for breakfast the next day. 

The Sprav swelled into an icy torrent, thigh 
deep and 20 vards wide where we forded tt 
as we journeyed north, My too-new boots 
raised blisters on my too-tencder feel—grum- 
bling campanions that T'd have to endure all 
the way to Mount Robson, 

No roads reach Banil's western nepehbor, 
Mount Assiniboine Proyincal Park. Does 
that mean solitude? Not, we discovered, on 
the first weekend in Aumuat, an unofficial 
three-day civic holiday. White-maned Mount 
Ascinibome, gazing at its own reflection tn 
the green glass of Lake Magog. had attracted 
200 backpackers and horsemen. 


Bather Braves the Morning Chill 


We made camp on a hillock above the 
lake Ice mmmed the water in our canteens 
the next dawn as we built a breakfast fire: 

Lowell shivered as he pointed toward 
Magog “I wasn't cold until | saw that,” he 
euircL At water's edge a camper was vigor- 
ously splashing, stripped to the skin, 

Despite its holiday popularity, Assmibaine 
remains a primitive park. Warden Ken Jones 
seowled as he told me o road to its boundary 
was proposed a few years ago. “IF it were 
built, do never use it,” be said “I wouldn't 
insult the cowntry by riding on i” 

Weathered face and legs like knotted raw- 
hide testify to Ken's 40 years in the Assini- 
hoine country, a¢ warden, guide, climber, 
and skier. We sat in front of his one-room 
cubin—his home from June to October—as he 
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23-inch Dolly Varden, which, for want of 
better insulation against the day's heat, we 
wrapped in my long johns after cooling them 
in the creek. Without complaint, Mick back- 
packed this sodden package the 13 miles or sa 
to our car—once we regained oor way. Inthe 
town of Jasper the fish fed six men. 

Howse Pass: Other memories of our trip 
to that mountain-hemmed slab of earth keep 
Aooding back: two black bears ambling near 
us; a bull moose foraging in a pond, its rack 
festooned with aquatic plants; and the com- 
pany of David Thompson, Canarla’s great 
explorer and map maker. 


Explorer Unlocked the Northwest 


I could only imagine his presence, for il 
was 166 vears ago that Thompson traveled 
our way, A Welshman apprenticed to the 
Hurlson’s Bay Company at 14. he died in 
poverty anc obscurity, Vel some gengraphers 
now rank him as the equal on land of Capt. 
James Conk upon the sea. In his busy lite, 
Thompson explored more than a million 
square miles of western North America. 

In 18307, seeking a route across the Rockies 
to the Pacific, he canoed up the Howse River 
From the river his party went on horseback 
up a northbound creek to Howse Pass. Be- 
yond, Thompson beheld a trickle of water 
running south: the origin of the Blaeberry 
River, a tobutary of the famed Columbian 

He stood beside that mighty river of the 
West five days later, but filed to recognize 
it as a vital link In the rowte to the ocean. 

In 1810 he tried again, driving dog teams 
in the dead of winter over Athabasca Pass in 
what is now Jasper Park. This time he not 
only opened a trail that thousands of trappers 
and traders would use, but also mapped the 
Columbia from source to s¢a—,242 miles. 

At the end of our first day on Thompson's 
Howse River route, Mick and I camped on a 
sponge cake of silt at the river's edge, the only 
level ground. Across the valley a glacier 
poured itself into a cataract. Conifers hig 
the narrow walls beneath spires of gray rock 
—canine teeth snatching at the first star of 
eventing, The summits burned gold, then 
merged into one dark shape, faintly etched 
by the northern lights. The river wove silver 
braids between bars of gravel, humming o 
timeless fullaby. We slept well. 

Next day we walked to Howse Pass the 
way Thompson went, along Conway Creek 
On the south side of the pass we found w faint 


depression holding a finger of crystal, inter- 


cepted a cupful of Pacific-bound water, and 


drank a toast to Thompson, 

The decision to establish the Great Divide 
Trail recognized a shifting visitor pattern in 
Canaiia’s mountain parks. For many years 
fUreecuds scenes advertising the (Con n 
Paciie Railway attracted mature, iinretiy 
well-to-lo vacutionists. They scaled peaks 
with imparted Swiss guides anc traveled 
trails on horseback, leel by duce outfitters who 
tented and fed them and saddled their mounts: 

While mountain climbing has become more 
popular than ever, fewer horse parties ven- 
ture out The challenge of exploring peaks 
and valleys on foot and the joy of solitary 
wandering have lured throngs of young 
people to the parks, many of them from the 
United States. They shoulder their own gear 
and guide themselves, The (Cireat Divicle 
Trail fulfills their quest for footloose wileer- 
nese pleasure. It is possible that comecav the 
trail will be extended 200 miles southward to 
join the propesed Continental Divide Trail 
in the United States, creating a 3,7(K)-mile 
pathway to New Mexico. 


Should Hikers Lead a Sheltered Life? 


The officials are still undecided about build- 
ing a chain of shelters for hikers. Cine theory 
is that shelters would concentrate camping 
in a few areas, thus protecting the rest of the 
landscape. But at two test shelters, park 
wardens are having problems with litter, van- 
dualism, and visitors who use the cabins not as 
way-stops byt as destinations for extended 
vacations. Some wardens feel that buildings 
alacintruce ona biker's wilderness experience. 

An intrusion? Not so, according to the 
visitors’ log at m shelter near Egvpt Lake, 
west of the town-ot Banit. A Rhode Islander 
had exulted; “Gereat to be close to God and 
the original plan... Will be buck.” 

Another hiker, refreshingly honest, wrote: 
“This it beautiful country and I really do 
Intend to. return. But right now [ want a 
cheeseburger (forgive mel,” 

Toward evening the grassy flat around the 
cabin bloomed gaucdily with tents: green ones, 
orange, yellow, and blue ones. At dark we 
sat beside our dying fire, watching other fires 
die across the meadow: Under the mantle of 
nicht Egypt Lake, one of the Great Divide 
Trail's busiest campsites, offered its own time 
of solitude and contentment. 

Almost 9,000 feet high, the twin Pharaoh 
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because <he has a strone back and can cook 
on a wood stove: The lodge is six miles fram 
the nenrest! rojal ned Lega bi ‘ electris ity 

The Canadian Pacific Railway built the 
two-story lodge in the early 1901s. Chwner 
Fran Drummond of Calmary, Alberta, arrives 
on Weekends to help care for the muests—as 
many 25 len—and Scores of hikers who stop 
for tea or lunch 

Every bite of food comes in on someone's 
back: Kirsty and Joey Neidermayer, the en 
tire weekday stall of the lodge when | visiter 
Walked to the roudhead with packs, she 
Felurning- laden with 50 pounds, he with 40 

“Tve logeed 200 miles hauling groceries 
this summer, 15-year-old Joey said, "Some: 
times we make two round tips in a weekend” 

Kirsty had baked six pies the day we ar 
nved—apple, cherry, blueberry. "My famils 
lived in a tuml part of British Columbian for 
several wears,” ahe told me. “That's where | 
warped to handle a wool stove.” 


beef, creamed 


Phat nicht she server roast 
onions, potatoes, talod, tea, ple, anc @eélatin 
chilled to perfection in a creek. I've neve 


fiten oa better menl on anv trail 
Artist Bedeviled by Nuture's Tricks 


Lake (Hara, eoutheast of Duchesnay Pass, 
attracted John Singer Sareent in 1916, The 
artist wrote a friend that he endured rain and 
snow, “mv tenl flooded, mushrooms sprout 
Ing in my boots, porcupines taking shelter in 
my Clothes, canned food always fried ina 





black frving pan getting on my nerves, and 
a fine wrtertall noUnChine suid Chuncderning 
Hl nieht” He came uwnav, he added, with a 
“repulsive picture,” presumably a reference 
to he pointing of the lake, now hbanein?g? in 
Harvard's Fore Art Museum 

Hut Sancent harbored no bal memories of 
(Hare's emerale surface, its seven-brancher! 
falls. or the peak s drppine STC he wereld: 
im jact, fe caihecd! the lake the most beaut 
ful he hod ever seen 

Ei Many Vents Vietore were 40 fran that 
they could do much as they pleasedl—oeven 
like Dr. George Ko RK. Link (page 806), build 
their own trials. Now retired from a profe: 
sorship at the Umversitv ol Chicaga; Dr, Link 
was on his 44th visit to the Lake CF Hara 
Lodge when | met him He tolcd me he beran 
he Eeuilel trails in the }9O40" “My wite and | 
wanted to get away to places, and that notivn 
tew into making wavs [or others to get 
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around, Pinaliv it became o compulsion.” 
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With ax, bar, and grub hoe, he cleared 27 
miles of pathways linking the with 
beauty spots Mors. Link helped on some. After 
her death, he deposited her ashes on & platemu 
where they had shared many good tines 

lt may be that, in 1973, the O'Hara area is 
too beautiful for its owneoordd, While the lodge 
the camp- 
eround half a mile owav hos beled 200 tent 
dwellers on a weekend. Wardens closed the 
camping aren last fall to a 
SCatret] Montliow to recover 

Phe (reat Divicde 


lodge 


accommodates only 50 puests, 





low the badly 


Traik will bring more 
Campers—and more such problems With 
this in mind, park officials, assisted by en 
VIFONMCniil apeciakels trom the (anadian 
Wildhfe Service, set out to pinpoint fragile 
areas dloni the trail corricat 


Experts Probe the Tender Trail 


Aue Altick and | joined two of 
the investicators, Archie Landals and Leon 
ard Aoapk, who hac already pert six weeks 


Lite in 


on the 180-mile-long stretch of trail in Taeper 
Park, We went with them on the most heavils 
traveled lez, the 28-mile Skyline Trail, which 
chases S,000-foot ridgetops north from Ma- 
hene Lake 

The etic) of sunmumer suddeniy seemed al 
hand. Wet fakes of an overnight snow were 
niled arouticl lavender feabanes and vellow 
Cold winds whipped us when we 
stopned for lunch 

“The ll help.” Archie said He rose from 
his spubltering stove to hand me 4 cup ol 
liquid fire 

Scurclcding clouds 


PUTT ee sos 


cotter laced with num anil sugar 


cnt down new snow, 
obscuring our view of the peaks hung on 
every compass point. But the weather was 
just teasing; by late afternoon the skies had 
cleared, and we snoored on warm tocks 
Archie ane) Len were especially concerned 


eiataieh ch sarrichete® it three hws of rrisslini. 


troical loins mendows—nill-veined com 
MmuUnvts OF fPaase SCOEES, heather Moss 


and herbs Daisies and Dndian paintbrush 





bngvhtened the swales 

“This topsoil is only anainch of two cdeep, 
Len told me. “It's easy to churn up. Then it 
wishes sway. Lf this meadow ts heavily tram 
pled, it could take a thousand years to return 
bo ite present state.” 

Decudes OM use by bores fhacl carverd see- 
the trail 
enough to conceal my boot tops 

Archie scanned a ridge several hundred 


ments of Into Tuts, many deep 


Hitine the Backbone of the Rockies 


By fingernail and boot tips, Den 
Vockeroth teats hie skill ita ahert tro 
vertical rock face al Aloun! 
Whyte. TN wuthorand his+on (ahave 
tamer, at the sinrrenit 
Vockeroth and Rud Geertech, Each 
Toe 5.000 climivers chil 
lenge the Canarhan Rotkies pwaks 
Weathered laverss of tough siltstone 
ond sotter limestone created the curl 
owe hanes thelow) Tound at Douche 


noi’ Pass in Voho National Pork 
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above, “That's where the trail belones.” 


lee 
he said, “Up there on the rock, where there's 
no Vere aha io Warr ahhecpiyt " 

several legs of the trail will be rerouted t: 
protect vegetution: horses have been banned 
some seements will be re 
located to avoid clisturbing game hahitat 

Caribou and wos e<—extremely man shy 


vulnerable, but wildlife 


i tracile preds 


ire particularh 
think. the 
In the Canadian parks is that premier wilder 


specialists inimal most threatened 
ness clenizen, the grizzly bear 

Laszlo Retfali, a wildlife biologist who 
coordinated the trail study and is enumerating 
ies th the national [wurks, trole 
believes that fewer than a hundred grizzlies 








me be 


ries 
remain in Jaspers 4,200 square miles. Their 
numbers have been reduced in part by human 
activity 


legally owtsir 


beurre Killed’ by poachers or hunted 





& the boundanes: bears struck 
by cars and trains: bears killed in the nami 


of sufets 


Ciccasionmally grizzives, and more frequents 





Anyone have collee fora cup? Helurtant to face 
the morning chill, o shu hiker at Towse Pace tres 


ieaming pat 


HW Wwe aomeone with a 


Would-be benefactress ten}. A motoret on thi 


ete lic Parkas leerls bre acd to 


Pork visitors may legally give food to.n 
excom bears, but wardens cditcotirace the Paco 


make: the animals reluctant 


Lhey any + 
lor foor, Offical las vear 


for feeding bears int 


bigh LPR a LEE {i 


Y ETERS 


meecuted 44 pean 


smiiller black 


CAIN PETOUNCE 


rom Nnmear drive-in 


bears 


and towns, lured by garbage. 
and tourists who try to feed 
a violation of 


Dark. t tes. A few davs before our vieit ta Lake 


picnic lunches 
them—a risky business and 
O'Hara, a huge grizzly was seen ripping apart 
the stec) plates of w warbae bin 

some of these bears become troublesome 
io people—though it should be noted that 
most of the 15 of so injury-cuusing erizzls 
pttacks in the MIrks gince 1980 occurred tn 
the wilds. Wardens usually get rid of a camp- 
ground habitue by shooting it with a drugped 
dart and hauling it by truck or helicopter to 
the back country, Clccasionallw a bear, aver- 
dosed, never awakens. Some return repeaterl- 
unable to break ole 
wibits. and are then killed 

“Bears are unwittinels 
page, Laszlo said, “When they take the bait 
they have to 


: to i amprrounds 
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Daited with gar 


be moved ar ahet. [t's Serious, 


enc corollary io recreation hn the narke” 


Wardens advise hikers that encounter: 





with hears can he avoided liv hanging food im 


nh tree at nignt, nol jeaving garbage Around, 
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are Not COGRING 1 tents 1 Whe Vou Soo 
i trad] 


cow with cubs? 
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denly meet a grizzly on pErnaAps 


the most (laneerous, 2 
Hew te Contront o Rew 


Wilderness 
pestions Phe ones [ heard 
went like thi: Freeze. Make noise. Walk ell 
off the path to pass. Cimb a tree.( But remem- 


rhe aa L 


a 


Veteran= Over NUWMHCroWs SUL 


nit | ontlhictine 


bears onlike onizrlies, Cin 


If cherved, fall to the ground in a 


nosture of harmilessness, like a puppy belore 


black 


a jaree dog. {url into a ball, with arms pro 
tecting the neck, Stand vour ground and blufl 
the critter tlown 
Same hikers lic on their packs 
io erivelies Will hear them coming 
Most bears will avoid you,” Laszlo said 
“But as 
wouldn't want to ive pclvice 


i i 
ih I if 


a5 
errifill lnerll 


ti what io clo i Vou THeEEL One, [ 
[ ask c LF lc 
he answered! 
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he did. “I got seared, 





“ve been close to grzzlics twice on tras. | 
froze. then backed off, and hoped they would 
Phey chicl” 

4¢ Sentember arrived, Mick and | were 
We pored 


Streicn of 


PO awa 


OVEr maps i the 


atl we woul 


anaus to finish 
est and longest 
ITHVei ten 

It lookect e285 
Snake Indian and Smoky Rivers 


the northern parts of Jesper, with only two 


TH lies 
A walk mainly alang the 
reiting 
modest climbs: then across Mount Robson 
Provincial Park and: down to trail's end at 
the Vellowhead Highway 

This promised to be as pure a wilderness 
as we would see: ite middle reaches, far from 
rogd< anc feeder trails. aré known to only oa 
comparative handful of hikers 

Under a clear sky we started aff on this last 
lee of our lone trek. Wolves hac walked thi 
path aday or so before; their tracks chowed 
We wound 


a 
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in the mucl around. stream ber 
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throuch clumps of gieaming aspects 
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JAGGED TOWERS «if Afownt Ceonelsis merce a cap of 


elripeely Coders ha whit rors fay F lian ‘ fi} fifige 


I] 646-foot mountain, lighest in Yoho National Park. 








td ocint get enough of these mountains,” «nid Dexter 
Cummings 25 we shared a complire on our second nieht. Hi 


: Fr \ ois ‘ i ’ | . 
an) Paul Di YEFCAUxX Were pio ree gto ram snd fn fot 





ca) pili of weeks. A footloose, brist! Heard youth from Nits 
sachusetts, Dexter hac supported himself for two years wit! 
dd jobs in Jatner town. “I thought about going to New Zea 
ant, he told-me, “but D can't Jeave—there are so manv trail 
wre that | hasten wher 
About 2 a.m. the patter of rain awakened u& Gray clouds 
drifted low after davbreak. bringing more showers We 
debated whether to travel on or wait for sunshine. Paul ani 


Dexter decicled tu AL, Curling iff) with hooks in their Len 
*] et’ mT Of and see what hainnens waick suit] Wie rit rt 
Ponchos and set out Co drizzle followed y 

SEAT TOrmng, more min; in the afternoon, snow. Our boots 


es WEE SORE ia ck Hevewred. Bh Test COL. 
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i J 
We foun ity Spool DEReRLN tio Dig spruce trees, bru 
= FU. ar cdl neta or 
fre ot theatl limbs, pnd dred our <edden garment: 
CIVErnignt the ee | Lurie) will We Dit} erases, [| was i OasIne 
rive’ sk. é = me orga | T | | trict baa 
th if HEL i ire uid i ha te is my | uh i Pa “| | ae Li ri > ie L Lb 


= E tf. k.. ri. | F i : 1 
lhey stopped, staring distipinfully. Fou don't belone here, thes 


seemer to be saving. All day the ti myperature hovered mer 


: a i at = 1 : } a : 
reezing NOW dnc then the gloomy clouds parted, tanta ane 
1 t 
Us WIL 2 view of long snow-clad ridgee, Then the clouck 
ChOsed Over Fon ve soon enourh 


Hain Hides the Smokw's Beniuty 


Halfway through this journey, Mick <aid glumly; “This isn't 
a hike anvmere; it's an endurance contest.” How true 

W's couldn't hort iil misery 7, aie Were lin Ly il into & routine 
rise, Dutihe lire, eat, slosh on wintil hoon. warm un with tes 
aos On Bore, build-a fire, dry our wet clothes, eat. cleen. Test 
the thought of a fre at the next CAMpPsite made ips iuirr 
Ss ee pee re fl socks ane eons hesttie the ruil shine “ThE. 


m 


LA dal = ef F ‘ ‘ bi ; 1 ‘ TF = - TE 7 
Mick gazed up and exclaimed, “Look! Stars! [na ffacmenta 


chouchless sky Cassone chore tf =suringl We ont curr het 

ecep of the trip that night—but awoke the next morning to 

if sevyentn Lib’ ME PRE 

Dripping willows whinped us a6 we trailed the Smokv. The 
ree shrank bo a trickle on Roba Pass Bewonied he ht fag 
Berg Lake was the color of pea soup beneath cloud-draped 
Nlount Robson, We never saw the summit 

i wasciownhill all the way then, down 4 volley thundering 
With falls, through an avalanche-hatterec| forest. out to thi 
iil Way, On tO i kot shower in | nw 

We'd sten a lot of country in six weeks, known the erandeur 
of mountains and valleve: the sunset view from Citadel Peak. 
the Howse Rivers shining brads the Sk 1 ltme's meade yn rust 
Lhe Snake Indian ancl Smoky watersheds remain, = far a= |'m 


concerned, a wilderness reluctant to reveal itself—merhaps, as 


t aed et oe ot a 2 
nose Ducks ha] seemed to sav, a place where we didn't belone 
Lmenint Tasked us where we'd been. “That must have 
Meh If fa ee ad | LoS me ba We €f i ti) aa! nw Wwe 

f Tt | i = A 
ben a marvelous tnp,” he said when we told hin: “I'd «tre 


HAC TO sté inal Shake indian and Smoky country,’ 


“So, [ sand, “would [" ] 
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mule deer doe remains alert as ahe munches a sprig of firewecd. 








Discovery in Kenya of the earliest. suggestion of the 


genus Homo—nearly three million years old— compels 
a rethinking of mankinds pedigree 





By RICHARD E. LEAKEY 
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Photographs by BOB CAMPBELL 


ACH TIME I FLY over the parched 
and broken eray-brown wastelands 
eqctof Kenvis's vast Lake Rudolf, the 
same thought constanth 

Somewhere down there lies the key 

This-brief flight, on a blazing day in August 

On a routine visit to 

an intand field camp from our lakeside heuadt- 

quarters at Koobi Fora, [ few tow over tor- 


ups Me. 





[Ga 2, Whe fo exception 


turer! terram, scanning the nich, awesomels 
old fossil beds we had been probing for the 
past fowr vears. And a3 always 1 wondered 
when ond where we micht find it 
understanding man's beginnings 


+he key to 


At the makeshift landing strip my chiel 
deputy, Kamoya himeu, who headed our 
field team of five Kenyans, approached the 


six-aenter Cessna with the broad amie aol 
A few hours lates 
l tock off again with o bagful of fossil skull 
fracments, already convinced that they were 
extraordinarily important. 

Only after weeks of further digging, sift- 
ing, and painstaking reconstruction cid i 
hecome clear how important We may now 
stand wm miiifon vedrs closer li comprehending 
our own dim origins, for | beleve these fossil 
irhements represent the oldest skull of early 
man vel discovered 

Young Bernard Neeneo had found the shat- 
teted cranium jn a steep, wild gully, a few 
scraps af bone weathering out of sandy seci- 
ment. We due out more than 30 pieces that 
first day, most of them small, many no larger 


Lite oncenied PAC itement 


“Fither we toss out this skull or we toss out our theories of carly man, asserts 


anthropologist Richard Leakey of this 


PAemlllinn-vearoled. Toss, 


which he has Len- 


tatively identified as belonging to our own genus, “Tt simply fits no previews motels of 


human hesinnings” The author, son af famed anthropologt 


Lagi SB 


Leakey, 


belwewes that the sholl's surprisingly lange tramcase “leaves in ruin the nution that alll 


Burl fas Cun he urranveri Im an are rls Seqqucnct od evolutiondr changer it papers 


that there Were several different kinds of early man, some of whom developed larger 


brains earlier than had been supposed 


aa a a] a a i Sa = @ = pe ay el i oo es 


than @ thumboail. Two of the larger ones, from the frontal section 
of the skull, tolel me instantly these were the remains of a hominid 
different from any other known form of early man. 

The earliest previous suggestion of our genus hil been @ 14 
million-vear-old creature, called Home habilis by my father, the 
late Dr. Louis 5. B. Lenkey; its various remains were found in the 
1960's at Olduvat Gorge.in Tunzania.® Many scientists prefer to 
recognize another species, Afomo, erectus, as the earliest repre: 
sentative of true man, dating only as far back as a million years. 

These precious skull fragments found at the East Lake Rudolf 
site (map, page 826) were eroding from a deposit since dated in 
the laboratory at some 2.8 million vears old. Thus our past has 
now been pushed back at least 10,000 centurtes—and baffting 
new questions have arisen concerning the human pedigree: 


Piecing Together a Prehistoric Jigsaw Puzzle 


At our headquarters beside the green shallows of Lake Rudolf 
my wife, Meave, viewed the fragments with jov—and o frown. 

“We havea pesaw puzzle with no edge pieces,” she said, The 
task of fitting the shattered skull together fel] principally to her, 
aasisted by a London anatomist, Dr Bernard Wood, and others. 

Progress was slow, and each dav Bernard and Meave eagerly 
awited the arrival of new fragments recovered from screening 
operations at the site, Sometimes days passed without the suc- 
cessiul coupling of any two pieces: But gradually a remarkable 
mixture of both primitive and advanced femlures emerged 

After six weeks the reconstruction was complete enough to 
establish the enormous importance of the find, which still re- 
mained nameless. (Simply as a matter of conveniente, we cur- 
rently refer to it as “1470 man," after the registration number 
assigned to the specimen by the National Museums of Kenya.) It 
became apparent that the skull lacked the protruding evebrow 
ridges—beetle brow—of Home erectus. And the braincase, though 
nearly three times as old os Hono erectus, was nearly os larwe. 

Using a svringe from our medical kit and some fine sand, we 
tentatively measured the capacity of the “1470" cranium. In the 
laboratory Dr, Alan Walker, an anatomist at the University of 
Nairolt, later confirmed our estimate of 800 cubic cenlimeters, 
By comparison, skull specimens of the much later Momo erectus 
range between only 730 and 1,100 cc. (The average modern 
human cranium bolds about 1,400 oc) 

Yet this surpmsingly advanced early man, “L470.” was a con- 
temporary of the primitive East African creature now known as 
Australopithecus. The desiccated fossil beds af Rust Rudolf have 
<0 far yielded more than 40 specimens of dusiralopithecus, rang- 
Ing widely in age, from one million te 2.9 million vears. 

From: several well-dated sites at Rudolf the expedition co- 
lender andl archeologist, Dr. Glynn Esaac, has unearthed 400 
simple stone cutting and chopping implements: mute evidence 
that something—or someone—possessed a relatively high order 
Of intelligence and dexterity here at least 2.6 million vears aga. 

i dowbt strongly that Anstralopithecus could, or would, hieve 

"The guitar's father descrited his dincoveries in September 1G, October 
196), ind Tan 146) Grociarnics, In February 1905, Melvin ML Pasne sum 
Tmanzed the work of the Leakey: of Afticn in “Fanitly in Search of Prehistoric 


Man.* The author reported hisown dramatic finds inthe Lake Ruelolf area ite Mun 
LSA tribute te the Lote Louk & Bl lkey appeared in the January 1074 cst 
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Fleshing out a face 
from the past 


\OMBINING known aootomical facts with well- 
[} informed speculation, artist Jay H. Matternes 
here reconstructs a likeness of “1470 man” He 
begins with the reconstructed skull (far lett), 
whose ¢ratial capacity measured some 500 cubic 





made these tools, Although this mear-man 
could have walked more or less erect, he hari 
a cranial cupecity averaging only 500 cc. His 
massive molars suggest thal he was a vege- 
tarian, with little need for tool-making shall 

It would be tempting, but [ fear premature, 
to attribute these tools to the hands of a 
“1470" hominid. We must consider other 
possibilities as well. 

There is Homo. erectus, for example. As the 
familiar Peking man anc Java man, originally 
tated at perhaps 500,000 vears ago, lie was 
long thought to have been our olclest ancestor. 
His age was pushed back to a million yeurs 
by recent dating of discoveries made at Olclu- 
Vi in 1960, and quite possibly even older 
prototypes will be found 

And there i¢ Home fabiies. Some scientists 
prefer to place him in the Awstralopithecns 
group, urguing that his relatively small— 


Biz 


centimeters. “This + little more than half modern 
rans, bul significantly larger than that of Abra 
Pithecus—that upelike hominid which roamed East 
Africaal the same time a "1470 man” 

To the bare bone, urtist Miatternes acids teeth, 
lower jaw, pnd other missing Skeletal fragment=— 
shaded dark brown (left center), Teeth found with 
fragments of the second ekull (page &21) provided a 
basis forthe lower jaw'’s reconstruction. Jaw and 
molars of Amstroiopilhecws were more massive, 





60 ec—bramease disqualifies him from the 
venus Afome. Unfortunately, we cannol be 
sure of his body size: A 650 cc brain might 
actually be large for an individual of ex- 
tremely short, light stature 

Among remains of some 90 hominids we 
have unearthed in the past five years, frag- 
mentary evidence—scattered jaws und teeth 
found in two-million-vear-old stratu—sue- 
fest to me that-a faeouis-twpe-man once lived 
at East Rudolf, tut | cannot be certain 

Several million years ago, when Awstrato- 
pilhecus and the “1470 man” coenisted, 
Rudolf was probably o much larger fresh 
waiter lake fed by tropical streams. The wealth 
of fossils we have found evokes a picture of a 
Vast green expanme teeming with pame. 

In the region's multilayered geological 
record we can read periods of frequent flood- 
ing and widespread volcanic activity. The 
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seeing 4 diet of couse vegetation. Those of the 
eccond specimen—still somewhat larcer than ours 
Imply a mined cet of raw foods, including meat 

The artist adds eves, fatty tissue, cottilage, and 
underlving musculature (right center), Note thie 
absence of the ppelike “beetle brow" of dastralo- 
fithecws and such later creatures as Hone ereciws 
Por a comparison of skull shapes, see drawings on 
page 429 

Adding ears, more cartilage, evebrows, and bps, 





sediments left by the rise and fall of the 
ancient Inke, and blankets of volcanic ash, 


have helt: us ob Legh: Sa rutified fossil record 


The scientific treasure spreads over an 
area of some SCX) square miles. A find in any 
one section ts usually followed by others. For 
example, several weeks after the discovery 
of the “1470" skull in a 12-square-mile sector 
we Coll Area 131. Meave picked up a tooth 
and several bits-of the skull of a cercopithe 
cold monkey—often a clue, we hove found, to 


the presence of early man 


Ley Bones of the Same Creature? 


Across a vallev we sighted Dr. John Harris, 
ational 
Museums and a longtime colleapue at Ry- 


a paleontologist attached to the 
dolf, He signaled, and we approached 


“What is it, John?” [-called 
“T can't believe it,” he repliod “Look!” 


Shull (470—New Clue ti Earliest Man? 


plus salivary ghends, supercon! muscles, ane) fatty 
tissue, the artist approaches the finished) portrait 
(far right), Narrow natal aperture of the original 
ceo] and a lack of bony support beneath the po=- 
trils might incicate o rather gonilalike nose. This 
characteristic i perhaps the most strikingly un- 
hutnan feature mn a physorcnomy that displays an 
intriguing mix of the primitive and the advanced 

For a whimper ef the fully fleshed form, ao forward 
one page and tuck nearly three million years. 
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T examined his find, and my pulse quick- 
‘nec, Amul o mass of shattered fossil 
tlephant bone lay both ends of the femur of 
a remarkably advanced bominid. Further 
search turned up the missing pieces, parts of 
the tia, and @ fragment of the hbula 

Complete lee bones ore extremely rare in 
hominid fossil collections. Presumably scav- 
engers made short work of the limbs of most 
fallen creatures in the dim con before burial 
became a human custom, But if ewer there is 
a4 chance to find a skeleton of early man, it is 
here. We plan to dig further this year 

John also discovered another femur m 
Area 131. All these leg bones lav in deposits 
older than 2.6 million vears: Do they belong 
to our new-found “1470 man’? Frostratinely, 
we cannot be sure. 

[tis quite clear, however, that these femurs 

(Continued on pore 428) 
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WAS “1470 MAN’ A WOMAN? The 
completed tisnege by artist Matternes 
reflects anthropologist Leakey's 
suggestion that the seemingly frail 
profotypal skull may have belonged 
to a female af the species, Nose, 
ears, skin color, and details of hair 
are purely conjectural. 

In the backdrop scene, a broad 
metrdrenenert landscape of 

tlands, acampy delta, and 
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river-fringing forests—all teeming 
twith wildlife —unrolls From the 
shore of ancient Lake Rudolf. 

Ash from peleanic rents 
fuming on the horizon settled in 
layers betirwen the lake sediments. These 
layers of volcanic tuff, datable by 
the potessium-argon method, have lel 
scimntiats to fix the age of the level 
thut yielded the “I470" ¢kull 
at 2.8 million years. 
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Leg bones tell irasibat 1Wwe 


in diferent fachidies Hireteh: 
the lush land of Foust pare 


three million years ogo. 
Reeoratructed femur on 
the left, tagzed "1481" after 
its fossil registration number, 
belonged to the sarge species: 
as the “1470" skull, Mr 
Leakey believes: That on the 
sepia belonged to the nue: 
: a tig. 
“iGbhis nections through the: 
centers (A) of the femurs 
show asimilarity of circum- 
re nce and, herice of weight- 
hearing ability at midshaft 
But u marked dissimilarity 
appears: at the necks of the 
Sn ; (BY, just below the 
hall-nnd-socket Joints with: 
the pelvis. The more ovoid, 
bess robust shaft neck of Ases- 
tralegi thers tnmpilles that 
the latter, though capa 
of walking upright, did 50 
only far short petinds 
Stranger neck shaft of the 
femur ion the left sugmests 
its owner probably walked 


the skeletons ipaecangocsieal 


ay ie eS Mosuic of skulls from East) 
¥ .¢ a Africa reflects the author's 
i me db B-= 71 views of hominid develap- 
heim —ti‘(<i‘iéi‘S’S ment: One group el to Homo 
Lh ta oe ; 1 8 copiers: the vt He Wehr 

| 9 at "is 7 te + 8 Anstralopithecus, died out 
a. == P Aervipitherns wicked may 
“FOSSIL 1481 AUSTRALOPITHECUS have been ancestral to both 
[ a i _ set tee - s)} jt}! he ee suuth Afmcanagstralopithe- 
Se — = cine: are omitted because 


are unlike those of Awstralopithecns, and 
astonishingly similar to those of modern man. 

John’s discoveries contribute to what has 
been by tar our most successful season in 
the field at East Rudolf, In less than four 

months we collected remains of some 45 lomi- 
nits, ranging in age from roughly one mil- 


lion to 2.8 million years. Most striking, of 
course, was the shattered “1470” skull. But 
another surprise awaited us And again, it 
was Bernard Ngeneo who was responsible. 

It was in October 1972, a5 our season of 
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; — theit we i unkown. 
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fieldwork was drawing to a close, that Ber- 
natd discovered the teeth and barly fray- 
mented partial skull of o child 

Again. the ave of the stratum from which 
erosion had exposed these fragments approxi- 
mated that of the “1470" find, although the 
two sites were § miles apart. Once we began 
to reconstruct the new skull, we found it te be 
of similar configuration. The teeth, as well, 
indicated to me that this. was no austral- 
pithecine, From their wear wd stameof growth 
we deduced that ‘the child was probably nao 


National Geographic, June 1973 
















‘Sole saRvers amang the small 
group o! species in this site 
genus. Horne sapiens evolved 
more than 100,000 years ago. 
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 AUISTRAL GPITHECOUS 


(rom Lake Audotl 


AUSTRALOPITHECUS 
Probably a relative rather than, a forebear 


“fot at least twe million years before it 
reached an evolutionary dead and. 








/ KENvAPITHECUS 


post WICKER! 


tron Fort Ternan: 


Oldest hominid’ form wat areecieree in East Africa, 
Kooyaplthecus wicker! roamed the area 


as long ago as 14 million years. 


more than 6 veors old at the tome of death 

Discovery of all this material provides us 
with another block in an emercinge maser 
concept of human development, This concept 
leans toward the view that there may have 
been a number of mocels af early man—ero- 
vraphical or remonal variants of the same 
emcies, Undoubted!y, more pitces. willemerpe 
as our research—spoansored largely by the 
National Geographic Socety and the 0-4. 
National Science Fourwlativn—continues. 

I feel confident that one dav-we will be able 


Chall (47 0—New Clue ro Earliest Man? 


to follow man’s fossil trail at East Rusioif 
back. as far as: four million vears, There, 
perhaps. we will find evidence of a commen 
ancestor for Awstrlepithecns —near-man— 
and the venus Aamo, true man, 

Meanwhile our study of this wealth of new 
materi) continues—ond continucs: lo sur- 
prise us Only recently, after months of 
analysis and compuricon, we reached a con- 
clusion tinged with genth: irony: 

Qur remarkable “1470 man,” it now seems, 
may Verv well have been a woman ‘a 
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By GORDON YOUNG 
Photographs by EMORY KRISTOF 


Whatever Happened 
lOTVA? 











Focus of raging controversy in the 808, the 


unioue Iennessee Valley Authority harnessed 
a river and made a region prosper 


TOP HERE FOR FERRY,” the sign 
excl, Ane. the ferry, of course, was on 
the opposite side of the river. With a 
sigh I climbed out of the car to wait 

But then the sounds and sights and fra- 
gminces of a Tennessee spring morning €t- 
veloped me, reminded me of how isolated | 
hact really been in that automobile, A pine- 
scented breeze raffled mv hair ond rippled 
the Tennessee River's blue surface. The river 
whispered back with a liquid burble as it 
flowed. By the time the tiny ferrvboal nudged 
into: the bank to receive me, | was at peace. 

Peace. That's the word that always comes 
to mind when | think of the valley of the 
Tennessee. But of course I hodn’t known it in 
less peaceful clays. 

In the 1360's, for instance, when civil war 
swept through the valley like a torrent. Or 
in the depression of the 1930's, when food 
money was even harder to come by here than 
in much of the rest of the nation. 

Those days are gone, praise be. Today tow- 
boats and pleasure crafl cruise past silent 
cannon at Shiloh and Chattanooga, and lock 
through dams whose humming turbines 
brought a new hired hand called electricity 
to the valley's hard-pressed farmers almost 
40 years ago. The entire 650-mile length of 
the mam river—which curves south from 
Knoxville ina great wavering arc and north 
avain to meet the Ohio River in Kentuckw— 
is navigable now (map, Pages 534-5) 


TVA Plan Strs Cries of “Socialism” 


When did the valleys fortunes begin to 
change? Surely in 1933, when the Federal 
Government launched o bold experiment, the 
Tennessee Valley Authority. Simply TVA, the 
government people called i, Some shocked 
valley residents called! it socialism. 

TVA Was never meant to be just a power 
company. When President Franklin OD. 
Roosevelt signed the Tennessee Valley Au- 
thority Act on May 18, 1933, TVA was given 
a fange of missions to upgrade life in the 
valley; Improve navigation on the river, pro- 
vide flood control, work in. reforestation, 
etrive for more effective use of marginal 
land, and generate low-cost clectricity, to 
spur agricultural and industrial development 
in the valley of the Tennessee. 

Tn its early years TVA came under fire 
from ‘diverse groups. Some Congressmen 
questioned its constitutionality, and ‘state 
leaders warned that it invaded states’ rights, 






Private power companies complained loudly 
that it offered unfair competition. 

But, in spite of the barrage of criticism, 
TVA went about its business of building 
dams. Born in the midst of the depression, 
it had its pick of engineers, and it chose the 
best. It began construction at o rapid rate, 
completing 16 of its 23 major dams in the 
first dozen years. 

Ecologically speaking, the hydroelectric 
plants in the dams ranked high as sources of 
electricity. They needed) no expensive air- 
polluting fuel, for cascacding river water spun 
the turbines. But when the nation began to 
gird for war-in 1940, power needs zoomed. 
TVA-sped the construction of dams and built 
a coal-fired steam generating plant 


Into the Age of the Peaceful Atom 


One of the reasons for that increased 
power consumption wae a plant erected in 
1943 west of Knoxville. Signs at the gate said 
*Clinton Engineer Works,” but the world 
knows it now as a key part of the Manhattan 
Project, which produced the atomic bomb. 

A government-built city to house workers 
went up al incredible speed. Two and a half 
years after the first house was started, Oak 
Ridge had become Tennessee's filth largest 
city, with & population of 75,000 people, 

Most Ouk Ridgers didn't have the fompiest 
notion whut they were doing at the plant. 
“Whatever they're making in here,” one puz- 
sled worker is said to have remarked, “thev'd 
be better off buying it someplace” 

The roadblocks and fences that ringed the 
city are gone now, hut Oak Ridge is far from 
being a ghost town. Even today, many of tts 
7,000 resicents clip on their government 
badees and heal for the site of the old 
“Clinton Engineer Works.” It is now the 
headquarters for the U.S. Atomic Energy 
Commission's Onk Ridge operations. 

How tong should tt take to tour an atemic- 
energy research and production complex? 
With the whole valley to cover, I allocated 
half ¢ day. But two divs later 1 was still fol- 
lowing my host, Jim Alexander of the AEC 
information office, at-a fast gallop. There are 
00 square miles, 15,000 people, and an awe- 
some number of projects there. 

A few still deal with nuclear weaponry, 
but most of the projects focus on peaceful 
uses of the atom. How can nuclear power 
plants generate electricity, more effectively? 

(Continued on page 836) 
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OAMING UNCHECKED out of the Appalachian 
Mountains, the Tennessee often overfiowed, 
devastating farms and cities. Man compounded 
the problem by stripping away timber and mis- 
using cropland. In 1933 Congress set up TVA to 
rejuvenate the region. The agency created o net- 
work of dams to control fiisds, improve naviga- 
tion, and generate power, stirring protests as it 
supplanted private utilities, World War I spawned 
Oak Ride’s atomic plant, and demand for elec- 
tricity outran capacity, TVA then built giant coal- 
burning plants that also generated controversy by 
discharging heated water inte streams, fouling the 
ir, and causing strip mines to proliferate—prob- 
lems itis now toying tosalve. TVA has inspired sim- 
ilar develogments in Inco, Iran, and Colombia 


co The Tennessee Valley: 
a Hutting a river to work 
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Seemingly out of place in the vast complex 
was og farm “This w# the Agricultural Re 
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That afternoon [unclipped the radiation 
acge Irom. my shurt and dimye oul of the 
AEC's work! to find another farm. This one 
anc to me tl Was wd wel 
come Change from somber memories ol wat 

With me rode Dr. Herbert Walch, an agen 
cultural economist who beads the University 
Rammed Adjustment Farming 
Program “The program corde Cuneclect by 
ry A, helps 
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was wWihial if ceerner| 


ci Tenneste = 
farmers specialize in the 
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Young Teacher Returns to the Land 


We bumped our way over back roars to the 
Wavne Hubbs, near Heiskell, 
esse, £5 miles north of Knoxville, City 


Lary tarm 
Tenn 
(weller, think 
are Weather-beaten men with angular wives 


Wayne 


rncvt thimt 


Hubbs, tn spite of his overalls, 


Mhatever Happened to TVA? 


Tennessee farmers 


lacks 





like the young schoolteacher he had been, and 
Mie Wie i 

1 Dress 
twonnd their three appealing children (page 
S46). Bart tramped Waynes 165 
acres. it wae clegr that be Ww; 


brunette 


4 bull, 2oreeoue 


peent could have dreamed up these 
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farmer. He hacl 96 head ‘Hl-tended Hal- 
Srin cattle. wshining automat -iectl Bie reMiti, 


and quiet confidence in his futur 

Warne’: hal been one of the 
farmers cisnlaced. DY Lhe Expanding 
reservoirs: “] con't think he was too 
ful,” Warne saicclh “When TVA‘'s Norris Dam 
flooded him out, they helped him get 65 acre 
Tt VWs hacl befor 
trving to do the right 


eTundiather 
CTerEta, 


resent 


here pele! lancl than he 


Pw 


thing it) the cH 


seemed to he 
ea [ve heard about. UH 
wrench for & Tan to lenve land 


COUTSEe, 
lt was 
his family had 
Wot mans 
Rapid Adjustment Farming Program, fewer 
than three To join, they 
must agree to follow a selected plan fasthtulls 


Lontinied on page 545) 
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Hich tinks know no age when Paducah, Kentucky, celebrates tts Summer 
Festival. Auxiliary policemen (above) compete inachildren's wheelbarrow 


race. Parning as a moonshiner, his jit at the ready, Pete Broadbent (right! 


mrs lon with the Wildhaired Hilltoppers, a mens club from nearby Cadt 


=Cramuiing (oe free waiteroichlonsa, voungsters find their prives hard to hole 


(helaw) when the fire denartment nous everyone With soany water chile 


In whitetace, lower center, entered] a clown contest 
Macucah, named for a CA Kaeaw chiel, grew op 28 An imyqttant pert 


Where the Tennessee meets the (hie. Today payrolls from an atomic plant 


chemical complex, anil milmoad repair shops bring prosperous times 
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and farmers, of course, are men with strong 
their own opinions. Besides, Dr 
Waoleh and his assotiates ore careful about 
choosing candidates. In Wayne Hubbs's liv 
though, the subtle 
Impact of the program came through 

For three veare he had follower the pro- 


imthy if 


ie Poors One Tange 


ernm's rules, worked hard and incressed his 
(ither small dairymen. and neigh 
horing-formers had begun to drop by, looking 
speculatively at his operation, This wasn’t 
same computer telling them how to run their 
farmeé: this was a neighbor who was making 
good. Manv would leave with the resolve to 
aclopt some of Wavne Hubbs's techniques 
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Cannery Becomes a Pack of Trouble 


In 1880 an Englishman's wtopian dream 
took shape to the Tennessee hills 50 miles 


northwest of Knoxville, [Tt wos the colony al 


Rughy, destened primarily for “voung men of 


rood education ami small capital,” These 
younger sans of British gentry and merchant 
classes could work at manual traces without 
diserace in the Tennessee wilderness. 
Tennesste hill people looked on qunzzicalls 
e the newcomers made bodle paths, ten- 
nis courts, and croquet grounds. A tomato 
hal been planned—in fact labels 
had been preprinted, giving aprice inshillings 
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Calm or crashing, river waters responel to the hand of man 


tut the pleun failed to include growing enough 
tomatoes to coun. The enterprise failed 

Void there were other problems, such is 
fretting products to market on muchkiy roads 
Rughy's lanes, complained a villager tn the 
local paper, were “nol passable, not even 
it woul 
them must turn owt ond gravel them.” 

For a decade the colony struggled to a- 
tain the dream of founder Thomas Hughes 
“Are our already 50 





acksaesuble, wnel those «w travel 


sWiint—our Vision 
bright, of splendid crops, and simple life, 
to be ratsed anel lived in this fairviond—to 
would be the 
downitall of the just castle in Spain | am ever 
likely to build." 

But the dream faced 
cratic ploneers returned to Enyvlanel, others 
drifted to cities, 
graces could stand him in better stead 

Perhaps Rugby will-live again. | roamec rts 
quiet streets with James N. Keen, vice-presi- 
dent of the Rugby Restoration Association 
Seventeen buildings still stand, and many of 
them alreach restored. Rugbys 
tiny Christ Church, Episcopal, built in 1887, 
| ie sound of hymns, The h- 


prove pecse? I hope not. It 


Some of the arieto- 


where o bentlemin § social 


have been 





still echoes to t 
brary still has its original 7,000 volumes 
including fom Arown': Scheel Daves, written 
by Thomas Hughes himself That clussic's 








1. fotilly of pleseure eral 


left) enters the locks of Kentucky Dam, first upward step in the Tennessec’s 650-mile 
nevication channe!, White-wiater enthusiasts (above! battle the Hiwassee when a posted 


echedule indicates hich flow from an upstream dam; lew water idlraws trout fishermen 
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JADE FINGERS of Norris Lake fll 
hidden coves and gullies in the 
wrinkled hills of eastern Tennexsee. 
Here in fall, 500 miles of shoreline 

lie exposed as flood-taming Norrts 
Dam lowers the level of the resercoir, 
readying tf to receice winter runoff. 





there is scenery that should be savored like 
wine. Lush pastures with sleek cattle, fields 
to please the eye, and gingham-cladl, poke- 
bonneted women working in their gurcdens, 

But of river views, there are none. You must 
leave the main road, 05 I did, to find the Ten- 
nessee. And thus that ferry wait, Alter the 
crossing I drove slowly, with windows open 
to let in the warm spring breezes. 


TVA: Despot or Savior? 


Chattanooza, a bustling industrial city, is 
located at the neck of a funnel, Above, the 
Tennessee flows between low-lying: shores, 
but fora 20-mile stretch below Chattanooga, 
the river is penned between steep, winding 
banks The city’s lower oréas often flooded, 
for here is where the tiver backed up first 

Plunched with Gilbert Stein, senior partner 
inthe Stein Construction Company, and asked 
him about those pre-dam flomeds. Mr. Stein, an 
incredibly youthful 68 vears of age, lived 
through quite o few of them, 

*Ves, lve seen parts of Chattunooga under- 
water,” he said. But then civic pritle took 
hold, and he waved a warhing finger. “Under- 
stand, though, it waen't as bad as out-of- 
state hewspapers plaved it, This city didn't 
just disappear underwater each spring. Most 
of us lived and worked on higher grown” 

Even with dams and reservoirs, floods can 
stil) occur, Last March, torrential mins 
swelled the “tamed” Tennessee, sending it 
out of its banks in a two-state area. Lower 
Chattuncoga went under ayain—but without 
these dams, the flood crest would have been 
far higher, the damage much greater, 

Is the Tennessee Valley Authoritw despot 
or savior? In Mr. Stein's view it falls some- 
where in between, “When TVA began, it 
seemed like socialism to me. But lve come 
around to seeing it in a kinedlier light, It has 
been good for the valley, I think.” 

Later we drove down to the waterfront, I 
asked about the importance of river traffic. 

“From a tonnage point of view, barge 


transportation is not nearly as important as 


truck or rail,” he answered, “But the simple 
fact that barge transportation is available 
bolds down rail and truck rates.” He smiler. 


*So a plant owner may not use the towboats, 
but he's happy to see them out there.” 

Civil War buffs come to Chattanooga, but 
they turn their bucks on the Tennessee to 
prow! the Chickamauga-Chattanooga Na- 
tional Military Park, oldest ond ilorgest. 
memorial of its kind in the nation. They climh 
the heights of Lookout Mountain, which 
strucidles the Greorgia-Tennessee border just 
west of Chattanooga There the “Battle 
Above the Clouds” took place. 

T ascended Lookout Mountain's steep slope 
on cable railway, It was well worth the trip, 
for at Point Park near the summit I could 
gaze down 1,200 feet at a magnificent view. 
At the river S-curving southwest [rom Chick- 
amauga Lake At downtown Chattanoom 
nestled in a river bend. 1 leaned against a 
cannon to marvel at the courage it must have 


taken for Union troops to storm this moun- 


tain, bristling with Confederate guns. Their 
mission succeecierl, and the wavy wis soon 
open for Sherman's march to the sea 

A cunous new TVA: project near Chatta- 
nooga has begun lo attract attention. Puzzled 
atiention. Engineers have excavated a crater 
on Raccoon Mountain, Electric-powered 
pure will lift river water a thousand feet 
up there to create a 530-acre Jake, Then the 
water will run back down to the river, gen- 
erating electricity as it falls. 

lf the logic of that endeavor escapes vou, 
remember this: Water will be pumped up at 
nieht, when power demands are low, It will 
surze down again to generate added power 
during times of peak demand, 


Journey Into Past Spank 5,000 Years 


After threading the gorge downriver from 
Chattanooga, the Tennessee flows within 
sight of Georgia and dips into Alabama. 

So did 1. Tt would be unseemly—perhaps 
undiplomutic—for «a National Geographic 
staff member not to stop at Russell) Cave 
National Monument, for that archeological 
site Was donated to the nation by the Society." 

A jolly gant clad in Park- Service green 

Ser in NaTiIonAL Genorariic: “Rise Cave: Sow 


Licht an Stone Age Life,” March (92S, aed “Life 8400 
Vers Ago,” Cbeteber 1056, both ley Corl FL Stier. 


Portraying u four-armed Oriental statue calls for tongue-hiting concentration from 
Terri Seiler and anonymity from her pariner as they rehearse for the Dak Ridge Civic 
Ballet. The city, founded in 1942 to harness the alom, boasts 600 PhL's among its 
28,000 residents and takes special pride in its symphony, playhouse, and arts center, 


Whatever Happened to TVA? 
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Forest in the making, pine seedlings 


' 


ake hole on & rectaorne fd bench weet ot 
(iak Ridee. The natin largest coul 
huver, (VA has since 1965 written im- 
rreadingly stringent reclamation rm 


jWirentenl® inte its contracts with sinip 


miners One company coveren this 
worked-—ouleeam with earth anc planted 


00 pines. ta the ochre two PREFS At, 
Cire] ran S250 to =3(0) an efi iT 
J nt 1 i | | j a a i | a4 ] 
pe mein= atin Pie pei it LE a 
Witt i j j.{ miethiiied +n 
Lorre. Libe cu Lg-F) MPs poy 
nan Lif Thine: bel raz bested | \4 Lin! 
EncoUrcing improved mining pructices, 
TVA: also tests a vorety of fertilizers 


int yeretulen 


Mihatever Happened fo PAS 


Serpents of destruction, strip mines coil actos 
the Cumberlands—-a proce Amencans pay [ol 
mare and more electricity. Stripping vields almis 
twmethinds of the cool burned bw PV... polatils 
Lbhandoned « decode ago, these “orphan” mines 
In castiern Tennessee continue to endl, slide, and 


nolliute walley strewurts 


Qne healing operation called cut-and-hll could 
ena the worst abuses of mountain siripping Con- 
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Russell Cave was fildden by trees. “Tl has 
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Bleak monument to heedless man, thi rai 


Lenn GbE. El Jorest=i6r ui bpd heders “(5 | 














Alaster reeveler, nature gives up 
ecrets to Nelson Edwards, an-ecolo 
mist at Wlak Riddge National Lol ie 


tory. He measures the rate al which 
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Bubble of energy: With a plexiglass scale model of 
reactor, enwineer Arihur P. Fraas at the National Lak- 
oratory simulates laser-fusion blast eflects. Such o reo 

tor cowl 


j 
F j ‘ T : 8 i TTL la. pl oy | 
Perce ui | E' i f 4 Loven JES be bbe 


WLAN gE 


wee 


# 


1 


i 
1! 





Freak spring Hood turns Lee 
Highway in Chattanooea into a 
kavaker'’s waterway, Abnormally 
heavy rains iast March caused 
Sauth Chickamaien Creek, an un- 
controlled tributary of the Ten- 
pesasee, to inundate the Brainerd 
section of the city for three days 
Even the big river ttself rose seven 
feet above flood stage, Damage ap- 
pratenis tan as hivh ws 65 millian 
dollars, but authorities estimated 
that losses would have been nearly 
ten times greater without TVA's 
dams and fescrvairs. 


It takes more than Bunsen burners and test 
tubes to father a fertilizer. The center has 
electron microscopes that magnify 300,000 
times; plasma torches that reach 20,000° F. 

I learned that liquict fertilizers ore coming 
on strong these days, and that a sylphur- 
coated urea pellet being developed at the 
center is mothing short of a breakthrough, 

Fertilizers usually release nitrogen 0 fast 
that crops can't wse it efficiently. So center 
actentists took urea—very high in nitrogen 
—and coated it with sulphur, another needed 
tlement. The sulphur dissolves gradually, 
releasing the nitrogen over an extended peri: 
od, and the plants have time to soak. it up. 

Glumorows it isn't, but the center is play- 
Ing a key role in upgrading avriculture 


Restoring Wildness to Wilderness 


The river turns north into Tennessee ancl 
soon broadensinte man-made Kentucky Lake, 
formed by Kentucky Dam. Amother river- 
turned-lake runs parallel to it; a dam across 
the Cumberland forms fake Barkley. Be- 
tween the two lies 40 miles of second-zrowth 
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hardwood forest called, not surprisingly, 
Land Between the Lakes (pages 832-3). 

Iron smelters operated here im the 19th 
century, some devourtng 10,000 cord of 
Wood o vear in charcoal form. For seventy 
VeUrs axes rang-daned furnaces rourerd. There 
wasn't much left of Land Between the Lakes 

In 1960 TVA cane in with an intriguing 
pilot project: to turn the misused land into 
a national asset, Land Between the Lakes 
opened tis mates as a recreation area in 194, 

Soon fishermen were trallering their boats 
in for bass and crappie. Woods were thinned 
to improve wilellife habitats. Many animals 
live there now—turkey, deer, beaver, bobcat, 
and buffalo (imported from the West), Bald 
cazies andl an occasional golden eagle soar 
above, and wild geese chide in and linger 

Something puzzied me as | roamed Land 
Between the Lakes TVA had set out to wtilire 
the arca’s maximum recreational potential, 
vel T found only three developed family 
cCamperounds in its 170,00) acres. But propect 
director Robert Howes explained: 

“Group Campgrounds have been getting a 


National Geoerdntic. Jane 1975 





lot of our attention lately, Many experienced 
camping families prefer the primitive lake 
jide sites, but we eet groups of city kids who've 
never known the outdoors. We put them In 
our Youth Station, which includes dormitories 
They can live comfortably while learning 
midst of nature.” 


ghoul nkburen the 


Doms Help Meet a Crisis 


Phe valley of the Tennessee ends at Pactu- 
cah, Kentucky, where the river flows into the 
Ohio. | turned in my rental car and boarded 
an airliner for home. Shortly after takeoff, | 
poked dawn and saw inundated feld=. Ob 
viously, | had just missed a fiood 

Back home, I called Lee <Sheppeard in 
Knoxville to check. Ves, there fad been -a 
food on the Ohio ic 





For a critical three-las 
period TVA had “turned of" the Tennessee 
chutting Kentucky Dum to 
keen the Ohio's flood crest down 
‘Lheln't 
Lee asked. “That was water being witnheid 
from the (hte 
fishing so poor al Land Between the Lakes.” 





River by help 


vou notice how hiteh the lake was?” 


That's why you found the 


Wharever Happened to TVA: 
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had: attributed 
mv lack of crappie catches to tneptituecle 

My Tennessee travels are behinel me now, 
but the memones remain vivid 

From a rattail comb | have whittled out 
Williams's nicks 


Somehow, it seems to fit my hand most com- 


Comforting knowledge. | 


one of Dorses chuileiinet 





fortably when I play the sweet old airs that 
hove beet pola vied] POF Cenluries. if the wollen 
Sones that have aged eracefully while the 
world went on to newer thitucs 

And the valley itself has ager that way, in 
rocket labs aned atomic p 
TVA's benevolent presence, It is a big valley 
The river spends only brief moments in the 
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turbines; most of the time it whispers along 
through quiet dogwomlbilotted countryside 

In Vears to come it will surely serve new 
Industries, Carry more fishermen am water 
skiers and houseboats. But even then, I think 
it will remain a peaceful river, and in an in- 
creasinely crowded country, the land through 
which it flows wall become an even 
precious national treasure—the quiet green 


iT pul ties’ cf the Tennessee ] 





HM 


Sit 








AmtucAN AAnntiain Doaanina 


lariel I 


| 


. 
Loval to the 





V4 SPECLAL, 
PUBLICATIONS SERTES 


Slab Kork. 
Small Boats. 
the Somba. 
and Spoonbills 


WS THE RUGGED CUMBERLANDS at 

Rentucky, @ retired judge lovingly crafts 

“a long mfe—the «w Capon | hat won 
Wilderness two centuries ago. 

[In a Venezuelan junele, an Inciin shaman 
sinks inte & trance and hurls “magical death” 
toward enemies in-a distant village, 

On Martha's Vinevard, New England's last 
living harpooner recalls the whale hunts of 
his wouth, 

1 wildlife biologist in FF londa counts hawks 
—nat-eating Everglade kites—oand sadly 
registers only 34 

Such are some of the people vou'll meet— 
in their fascinating environments—in the 
four books of the 1973-74 series of National 
Cieographie Special Publications. The first, 
American Mountatrn: People, 15 available now; 
others will follow at three-month intervals. 

This latest quartet of hancsomely ilhus- 
trated low-priced volumes continues a phe- 
nomenilly successful publishing endeavor 
Since its inception in '965, the Society's Spe- 
cul Publicatons Division has distnbuted 
nearly eight million copies of 28 books to 
Society members. ost of the subjects, rang: 
Inu from the Nile River to the Civil War, 
were suggested] by members themselves 

In the 2700 color-flled pages of American 
Mownatain Peodle, skilled writers introcuce 
vou to the country’s steadfust highlanders 
proud folk as rugged as the stony soil they 
tL Follow the roaels otf fumiba clay to Weath- 
ered Appalachian communities with names 
like Slab Fork and Marrowbone, where coal 
means both black gold and black lung. Fly 
by bush plane into the snowbeaund village 





of Stehekm, high in Washington's Costades 

In the Ozarks of Missour) and Arkansas 
you Meet craftsmen and musicians, anc hunt 
wild ginseng root (worth some $30 a pound!) 
up near Roasting Ear Creek. And you find the 
common denominator among the West Vir- 
ginit blacksmith, the Coloraio high-countrs 
rancher, and the solitary homesteader in 
California's snowy Sierra: a profound respect 
—transmuied to abiding love—for ther 
mountain homelanecs. 

The pages of Promitive Worlds, second in 
the new series, bring Into focus six wiecicly 
scuticred peoples of this planet 
“lost in time.” Their material culture is 
simple, and they lack government as we know 
it: by these standards we call them primitive. 
But the tribesmen of the far Pactie, Afnica. 
and the Anvericas lead fascinating fives, alten 
more logical than our own 

“When my wife and | first arrived,” writes 


pen ites 








nied idee 
Still in fine fiddle, octogenarian Dollie Gilbert 
(laws the foot-tapping music preserved in her m- 
ve Ovark Wills, American Mowniain People opens 


a nistalgie windaw ta the past This first of four 
new Special Publications is now available 


anthropologist Wilson Wheatcroft, “and they 
discovered that beneath our heavy boots were 
soft, pinkish feet like a baby's, they laughed, 
and everyone wanted to touch them.” With 
“orimitive” hospitality, the Tiftalmin of New 
Guinea promptly built a house for Wilson 
and Peggy Wheatcroft. And when they pre 
pared to leave two vears later, the villagers 
offered to buy the couple from Wilson's par- 
ents so that they might stity 

Over the past eight years, working among 
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Fresh realms of expenence 
await the entire family im 
the Society's four Special 
Publications for 1973-74. 

Savor the folkwavs 
cherished by American 
Mountain People, He 
among the privileged few 
who have penetrated the 
mystenes of Prioiine 
Worlds. Explore the nai- 
ural beauty along Assert. 
co's Inland Waterway. Join 
those working to save the 
Vanishing Widife of Nerth 
America, 

Fach hardbound volume 
contains 200 or more pages 
profusely ilhustrated tn 
color. Send no money now 
¥ou Will be billed! 34.25 
plus postage and handling 
for each book at time of 
shipment. Pay ouly for the 
books vou wish to keep 
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ard 
a Please send me 


the new series of four National 
Geographic Special Publications: 
Mountain People 
Primitive Worlds 
Inland Waterway 
Vanishing Wildlife 
Bill me $4.25 plus postage and 


handling for each book at time 
of shipment. Send to: 


NAME 
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Washington, D.C. 20013 
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He still finds kites senselessly shiughtered 

The alligator is one of more than 100 cren- 
lures on the U.S. Government's endangerel- 
eoecies Let. Vet author Allen watched o legal 
‘harvest” of these great reptiles in Loutsiana 
some 1,400 gators killer! andl skinned for 
shoes and handbags in |3 dave. The new 
book explains this grim anomaly 

The rare red wolf in Texas may be breed! 
Ing itsell out of existence—bDv mating with 





encroaching Coyotes The | ahora corso 
areest land fir on the continent, desper 
itely needs quiet. Drath Valley's unique pup- 
fish may be running out of water. Though the 
mround swell of conservation effort is rising, 
Vanisiing Wildlife points out that these 
and scores of others are rapidly becoming 
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the mere tremnants of omce-thriving species 

With such books tin mined, a Connerticul 
reader recently wrote, *... vou have remainer| 
the environmental consmence of our country.” 
It is one of thousands of messages of ap- 
rection received by our Special Publi 
cations Division each Vedr. “I have a librars 
of about 2,000 volumes,” wrote a member 
from New Hampshire. “Your various volumes 
on the world ane its peoples are by tar the vers 
best in my collection.” And from Oklahoma 
“We were so pleased with the books we re- 
ceived thal we want to order some more. 

You mav reserve the latest four books In 


this landmark series for your own library 
—al no obligation—simply by filling out and 
mailing the postpaid coupon at feft. J 





Wildlife SOS aims to save 
enidingered species, incloued- 
ine the roseate sponnhill 
above) and the gravy wolf, 
ohert ot heft ane tranguilized 
below, “The hbeok 
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HOW WE CAS HELF. With al- 
moat AO different companica putting 
(heir names on every kind of recrestionil 
webiche iminetie, how do you mtke 29 
ineliigent buying decisicn * 

We can eve you sine help here, 
by touching on-@ few important ponies. to 
look far. Fist to help vou dig in a let 
further, we're offering “The Consumer's 
Guide to Recreational Vehicles —s 
riust-read belope you buy umypbodys fy, 

For in-person help. you atrenulil 
vet an Open Rood dewer, He's a know! 
edyeable fellow who doesn’t have to talk 
you info ary one ivpe, because Open 
Rowd makes them all: motor hones, 
van motor homes, mim miitor ome, 
campers, trwel triers. in 2 differen 
mie, priced 51395 to $13,295.1 He 
can wise help your financing, with o plan 
thot makes our fincat motor hore as 
eicey to CAT) BS Stee Wipe) 


[T HELPS TO HAVE THE 
INCREDIBLE 
STRENGTH OF 
UNTBOAD. You 
Gol pay tharasancls 
of thollies more fev 
fomebody else's 
mator home (i pct 
the kind of arength 
we > hal tritay the walls roel’ (erie) (hots 
of out Switiemnan sonics 

An aluminum exterior is first 
bonded to tough cressgrain phywowd 
Which is then bonded to 9 core network 
ot siiid wood fromny studs and ecllubir 
foam. Ther i tim are beercheed bo tiie 
interior ta @ semond Cn ieT iW « Pye aye en 
pbyraeceo webth: of warn l—clined teateera] wim) 
wenecr, Pie result of all this’ An inmpuict 
resistant sheeldl (hot kegs pie, fet ane 
cold culeiche, where they belong 
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WE HELP YOU FEEL LIKE 


YOURE IS A HOME. loude you'll) feel 
pom. Every Open Road has an interics 
bo be prod of, whether you buy cur bees 
cIpenive camper ar cur best motor 
home. 

For czample, we finish cep ween! 
cubtned door on the inside, jst fie the 
tide, We oven put moldings on the 
edocs (iinaewers, boat! scr they heop cut cust 
and feel emooth to the touch, (hn met 
midecis, deep mle nylon carpeting i 
standard, wall-to-wall, Mattresses are 
thick, showers ore inviting, Gur uphiot- 
aery fabrics are beautiful but towgh and 
treated to word off ateins. Apoiiness ure 
name brand, specially consirucied to 
hold op onckerrugeed KV use 

ht als pes to look for the thon 
you dont see. hike how @ mumilacturer 
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ore aver. With Open Riswl yon) get the 
comforts of a gemd Geom, fugit tor bese. 
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trade-in time, see hen roach THe ceil 
nme ia wath. | Chur fothonwide network 
provides help away from hore, whether 
M's full senice, parts or information on 
the beret comers 
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Beavers are busy again 


p* L BUNYAN might have hewn these stx- to 
eight-foot stumps—bul awetually mere 44) 
pound beavers, Slamming atop snowarnlts felled 
the aspens to reach tender branches. (nee 
trapped tO ncur cXUnclion Ih Many aress, (hese 
industrious architects ure agun damming 





streams across North America, helping check 
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erosion..and maintaining the water table. hacn 





family constructs a split-level lodge with sieep- 
ing wand dining urea above the surface and 
entrance und exit underwater. Below, a fur 
torpedo shvots from his back door. You 
friends can enjoy a report on these skillful 
conservationists in a future issue: simply Hill 
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Naw you know why 

Cadillac commands the greatest 

owner loyalty of any American-butltcar:.. 
why Cadillac repeat ownership ts 
traditionally the highest 
in the auto industry. 


Yun / th Ctl, fie. Because now you know 
wei | how it feels to be 
| ) co eae a Cadillac owner. 

zt how you AMW “ty (td fois That first 
i wear. ; remarkably smooth 

CAO CEE AE loyally 7 and quiet ride 

ad v inte the countryside. That 

initial surprise in realizing a car of 
this stature is so easy to handle. And 
onarrival, that little jab of pride that forces 
you to take a second look back. 





Other factors play a part, of course. 

Like the professionalism of these who sell 
and service the curof cars. Like 

Cadillac resale value that is historically the 
highest of any car built in the land. 


But it all seems to‘come down to this. 
Toreally know what it means to drive a Cadillac, 
vou have to dtive a Cadillac. And that, 
vour authorized Cadillac dealer can 
arrange jn no time at all. 
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CLASSICS IN- SPORTS... 
ASD CADILLAC 1 THERE, 
Keisuke Sy amet, thee liege ite tne 
Dripple Crown. June) oo CSTV 
De awAria SOO, We are pedual thai 
the Cficio! Peer Cae for the 

facr Alay 28 id an Eldurads uoveniile, —- 
Caliltin White Car Dincialin 
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The mini-vacation that wont cost 
you a mini-fortune. 


Sutional Cur Rental and Millen Hotels the car to the city where you rented it. 
cay) help you turn a weekend into But that's just the rartatet itty [om With 
a mini-vacution, One that wont coast vou every National Car 4-day weekend vou 
a small fortune. eet o certificate gol lor one free 


nicht al oc participating Hilton Hotel? 
(You pay for Thursday, Friday and 
Saturday, we ll give you Suimclaty 


Al participating National locations 
(including our Hilton Livery i 
offices in Hilton Hotels) youll | > 





find our 4-day weekend, or Lg nivht free) And, of course, 
We ll rent you anew Buick at Hilton youll be sure to fined 
Century or simuilar-sized ey 3s — everything youd expect alt a 


fine car from Thurselay at ‘ave «fake < great hotel. Make your next 
6PMtoMonday,6PM. €< my eekend tip: i Nahional-Pilton 
You pay just $21 plus 12¢ ay < mini-waeation. Youll get a tat 
mile. We pay forthe gas. All "3 i — < hore vacation tor your money, 
we ask is that VOU retuim : 
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Hilton Livery ; ry 


Te Hemera your car af National call AOO-ISR ASE? tol) teem in Mencegota call 602 450-2345 collect. To reserve your Hilton Rite! roo 
ust call your nratest Hilton reservation tenets office. Ade tor the Hilton Livery minevacetap. Gr call your travel agent ig errange tor 

hn car and room. “Certificate most be presented when pou checkin 2 yt wish bo fay for 3 nights you pay for Thpreciey aed Fre 
ey Wel Ree you Saturday ngghl tree. & National Car Rental System, Inn, (873, (ie Canaca is Tilden Reet Aare 


New fangled windows 


with old-fashioned character. 
Shield a 


Andersen Perma- 


WV arm. wood core—one of nuture’s 
best insulators—helps keep you 





| New fungled Perma-Shield® 
tough durable vinyl that won't 3 
nese painting, ene, exterior Com fortoalle Hui Lire). Keduces 
maintenance chores and expense." 


conducted howt lies and gain more 
efficiently than metal. 


No old-fashioned 
Btotm windows to clean, 
install or store. Double 
pare intulating glass 
instead. Only two glass 
surfaces to clean instead 

of four—cuts cleaning 
chores in hall, 
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Perma-F it* rig 
vinyl) grilhooens 
out for eney4 
windaw cleat 





7 ] 
New Tangled vinyl! 
Went herstyinping helps 


keep py o oul, springs 
back to shape indennitely. 
; 


The old 


fashioned charade 
ond natural beauty 
of wood interior Gi 
Paint or stain 


inside trim aurloces. 
2 ee a 
——————E— EE a | 
| 
: — J 


a you please, 





Fieve sendime your free booklet “How to get good 
windows when you buy, build of remodel”. 


Alii! to: Andersen Corporation, 
Bayport, Minn, 46004 


O L planta bald 0 DP plan to remodel a 





i 


Before you buy, build or remodel,-soo an 
Andersen Perma-Shield Window demonstration at 
vour local lumber dealer, He's in the Yellow Pages 


under “Windows, Wood.” 
*Jonchereon Pome dihiehel be awrlahtie th taeement, ering, drills 


intding wind; etydert and gihtiing dere, seared rapepoadiral Ber / 2 
howe, be protected by js eperatial qiatindes] Pierson Taetory Bein tee 
retla@y 


man? pend Pasmbeg for wa |raet LO yer 
Andersen Windowalls Sie 


NY Th 
Address. ——EEEE EEE 


























it dresses salads right! 


Marola i pure corn oil, From sun-ripened 
corn, full of natural gonaliness. 

Whith means thal Marola Cor Oi has 
more natural pobunsalurates, and is naturally 
lower in saturated fats, than mast other oils. 
Because most other oils ate nat corn oil 

And theres nothing betier than pure corn 
oil to bring oul the flawer of all the summet 
vegetables in our Mediterranean wlad dinner, 
Snecully wince vou know that everv hile will 
taste delicious, 

Alter all, who knows more about corm oil 
thar Mauna? 
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1 paikane /4) os) ieee eee OF peritioes Miercaiy. ¢ id id werilves 
aprerwirh binaita 1 can (Pog) pitted ripe olives 
Hop Aiaoho hl cone til draprird 

Vecap eed velo vinegar tenn (2 of) dich fillets 

E Reg epradery apd au raion ated «Pui pel 
stepepodnm calt 1 fan 7 es) lin ocean 
a han pepper broken in choprphs 


It reece ted crit. thins sliced!) Dower! conked egos, alice 


Cook bean; dain and place in quant bowl) Minute com oil 
ciniyiir, sugar, all and peppers inte jar. Coverdightly and shake well 
Poser all of deescing aver green beeacs; bea, Ceobveg amet colle btade 
Th went, place bean in salad bowl, Add onben, tenet ofiees, 
anchovy, ture 2m ful of eee slices: bow. Cunritsh wil Pepsi 


Pai alice De Femur, Cres over nildal Series Jy 


Best Foods, » Oy. 1 CRS Interealberael ine 


(Denmark 56.75) 
ayn 2 


(The NS | pherlands 4 





How im the wi wd can you sa M 


ofner times. rates to some 
‘Hello’ in so many places for sa ltth 


Pat rmnhntes OF! evel lice’! 
tock up the phan | 
bust pick Up tN one 


t 
CIntTCMational operahor for niet anh 
] i 
enti st Vivi! Cad) Cad | for mer Poh Sinica rares, | 


t 
aoe fii CUT Pes COMIN Th i. 
than vou may think, Even during the 


: aa = 7 n 
ind rates trom Hawalband Aloska 


business day when rates are sometimes oi you have something boy 
j | | IF 1 any & = ee f Pip pe 
i little higher. The rates above (excluding the world to hear, make it your busi 
1 i Js eee: oe 
ax) are for three-minute Station-te ness. or pleasure, to spread the word 


: a yr »| ret Ky phone. list 
Ge et Pcl ealis olaced h Cr) Tirbe | > SLLIT IT y | oe LS Lan 


Wormal business hours rei? Eten‘ 


next hes! thing fi 














We're old hands at 
hospitality and welcoming 
Visitors. 

In fact, we are the proud 
inheritors of the oldest 
established social club in 
North America. 

It's official name was, 
and is, "The Order of the 
(rood Times”, and it was 
founded in Port Royal 
in 1605 by that dauntless 
navigator, Samuel de 
Champlain, 

‘Today, we may no 
longer confront the visitor 
with hogsheads of rum and 
whole sides of venison, but 
the thought is the same: 
We want you to relax and 
have a good time. 

Nova Scotia has the | 
perfect places for it: famed ~~ 
resorts like The Pines at 
Dieby and KReluc Lodge at 
Ingonish, with its mountain 
setting, sandy beach and 
championship golf course. 

Whether or not you're 
ordinarily a sealood 
fancier, you'll want to 
enjoy at least one typical 
Nova Scotian shore dinner 
in one of the many charac- 
teristic inns andrestaurants 


a 


Or, quite probably, some- 
one will invite you home 
to dinner. Nova Scotians 
are like that. 

Early settlers adapted 
traditional French, 
Scottish and German 
recipes to local foods, and 
the results are fascinating 
and varied, Be sure to try 
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Nova Scotia 


Couldn't you use a little now? 


you Tl find along vour way. 


out such specialties a5 
Digby Scallops, Solomon 
Gundy and Nova Scotia 
Fish Chowder. 

You catch it, and we'll 
cook it. 

Or, we'll catch it, and 
you cook it. Or, you catch 
it and cook m yourself, Or 
else, just leave the whole 
thing to us, 

We Nova Scotians are 
very accommodating. 

After all, we've had 367 
years of practise. 


Bar morte infotmation abot Nove Settia vacations, write te one of our Serva Scotia inlormation Ulbiees, 


at the following addresses: 


630 Fitth Avenge. Supe 3] 5. New York N.Y. 1020 Area Code 712 458 )-2420/4 146 Forest Avenue. Portland, 


Mamie Geb 14h] 


Arcs (ode S00 341-6709 (oll free in. New England)/7.0). Box 130, Halifax, Nove Sootia. 


“Hey, Mom, did you know 
that Columbus discovered Puerto Rico 
on his second voyage? 


Fy Sats wear our 10-year-old daughter, 
HWhy, told 0s When We arrived in oan 


Wee tented a cur and drove to the tewn of 
Aouadilla, That's where Colembus frst touched 
land in 1405. Or ao we thovueht, unt we drove 
through several neighboring towns also making 


ihe 2ame ci Including nearby Aguada 
e hi Hy a | Hit gtk in) i ii Few rods Niele Tt] the 
Mace where Cidumbis first fanded 
i 
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‘e 
a » i 
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Indians tuck ther cames serous 
for these carved pods of the mono- 

i i | : a rot. 
Lt tes Wek nd eu Lae pia af af fad 


Streets made of metal, They wes 
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Fvernwhere in Puerto Mico we were 
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Wel, toy husband said, amiling, “1. bop 
weve covercd all the places where Columbus 


fret Landed 
We thought we were in Europe 


In old) San’ Juan, we saw early Spanish con 
ents, colori shins and narrow cobbdlestone 


ctreie thatweren'timade from cobblestone 


L Z = q = 24 . ie 
An GIGerly sHOpKeEne! explained to us: that 
they were Made [rom the casting slag that was 


tee] as fallast on the Spanish calleans 
When these maileons left the New Worid 
led with fold, the costing siae foul oa as 
road-building material 
From San Joan we went back even further in 


time. We drove to Utunde: a emall coffee town 


: 
\ vicited) a ball park th i : 
CT VES aL paat = toal ts pipes 


It was belbeyed that Indians under the great 
Chief Gtierinnex weed to gather here from th 
Surrounding mountains for ball wanes jane? iim 
p TL, CEE TREE. 


We saw 700 vears of history that day 
Flowering trees and sugar cane fields 


Rain Forest on FE] Vurndgue Mountam. And is 


coverec the real hiehliwh! of the trin was the 


Che next day we drove to the beautiful tropical 


lowering treés that crew alone the many wind- 
ing roads throughout Puerto Rico 

Cour daivehter lewtned at school that sugar 
woe one of Poertoa Rico's main experts. So ow 


Geciged fo see how they made sugar from. thr 


1 = . A rt _— : val 
7" Peay Lae a YER ae oo). Lae oo l= Here 
i 4 a Sa rh a ee eae a 
Lith LO Wey De we Ca Lit woT Ae SC 
CHUOGren Gilling sugar cane by the edge of oné of 
ie 
the fel 
io an eo a | wd oe - pees sai be 
lainy saw this ane ercinimen. “How com 


candy doesn tirow on trees at home?’ 
Our trip to Puerto Rion was an unlorerttable 
eyperience. A vacntion that we shared tomet ier 


And we'd like to po someplace ciflerent aguin 


this year. Tomether, 


How vour children see the world 
depends on what you show them. 
Phts summer you can afford to take your fam 
¥y somepiace aiiterent lo Puerto Rico. To 
Wall Disney World. Aleseg, [he (C.aritbean 
Florida or the Bahamas 
Eastemn offers family vacation packages to 


t hence places Each with fomily accomointation 


And chances are you con charge all or part of 
ton your Eastern of other major credit card 


| 


If you man to et lake this ad to your 
tcf our tree )ooxlet on Family 


Vacations by writing to: Eastern Auriines, (0) 


jU-tomt fern treesand wild orchig 
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We bed I for ye tet HN cours r rewtlet ea | 
ike having tea and scones atter tennis. Li most Piast cdiversin Fthwt eth 
aving “hello” and “thank vou!” And donde enitury as well Goll i oat fish 
BOTet rl w@ MCE even When We aren {in quired fi Ki IpPInge Unine. carncne 

We take pride in retain tthe entertimment. And just olain taking i eas 
pata nes that are so often mi from ange wet ibe peer on Eeermui 

enhieth centu te. Things bike ieiay ome, We'll en i est of DON 
er ircp used respect far Vou PmVaACct Contunes 
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Motorcycles for people who think 
they hate motorcycles. 


= & a tL Ea | | [* 
{ 7 Papel ele | mt 
Horda deal ] ima en eh Cnn YOU! h oon quipped with acer lee wil i H- 
| = t 7 , ft &= FF : 
i] Pai 1 AT i! Lil a | if ae a Th 1 ew ] 4 ae joi (c an | j li ce | T # ic 1 f ‘i | 
£ = | “Ta | s 7 “a "1 j 7 r P 2 ’ j 
nd oe A-OK and SA Aotorncyclee =606H onda four-siroke eneimes. Quick, sure briks 
7 rt { . . 1 . 1 t S = 
fae Pinch t ire tun io mee Sturdy frames, The Honda warranty, Ani irk 
Wi » | i uwh fh i Ir i | I | i wl i | | . F “hil t - 5 i =e 1 
t i] La 1 iL Lele a | i] Ll tf C iz | a i] wh ral ets bd Ey a ta Oy Ko cuit TI i 
1 7 7 ' " | 14 : riya r 
ua na non as he enpory the loming ereen for al) ol 
. = = 5 = . = 7 | z I " ob za i 1 
j ET bik ua || il 1 \4a i rh ee | A b: mes Phe = fre iH 1%, “| fren los Wotore ye | 
= 1 . * 7 — | 5 rt = | 
I t<t I L Puig I nar) jon the & 1 iP it voor Monde cenlet iraut! Bikes. minibtke Lift. 
i | ives is j j — Vi i 7 j i is - oe 
Pee i TE 4 | ric] pred it Wil & | ute me ii TAG find) rend Bikes, | | 4 T ci oe [| 
i 4 . 1 | = | a ‘ 
ili 4 Lh 4 TL bhatt te ot ee | | LA. LY 2 il] i (—_ 1! il ST - Ah hs i oj "ay | tl c | | gag, Bal | ‘| Brie iT 
T | 4 = i | : i J . i i 
ihe new min-sved STO handles roddwavs as well) whele fannly in ond get to know these three rote 
‘ctfcet companion for shopping trips cycles, Once you * — " 
i} A] | | maa tii li Ld j : 7 
| Let me Oy Teese PI | | He Pes Vo) Serie clave them a Ht Adiehty bo Sri, Honea he ill 
i | 
| | i i i i 





Minolta helps you 
enjoy lunch with friends. 


Ittakes a quick ye and @ responsive camera to see the pictures that are eve ry where 

if you have the insizit, o Mingita SRT could be the camera. This ls a 25mm refiex you'll 
be comfortable with from the moment you pick it up. It lets you concentrate on the pleture 
because the viewfinder shows all the infonmation needed for correct expostire-and focusing 
You never tave-to look away ffomithe finder to adjust a Minolta SR-T, so you're ready ta catch 
the one photograph that could never be taken again 

And when subjects call fora different perspective, Minolta SR-T camoras accept a com- 
plete system of interchangesbie lenses, from "lisheye” wide angie to super-telephoto. 

Mext ime you come across some fnends, be ready with a Minolta SR-T. For tore infor 
malon, see your proto dealer or wite Minolta Corporation, 200 Park Avenue South, New York 


4.¥, 10003, in Canecta: Anziophote bid, P.O. eee ———— By 
po | L2@neca: AnElOpnote Li Minolta SR-T 101/ Minolta SR-T 10? 
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Sometimes getting away from it all 
means going back to where you started. 


WAS be ia Mi | y ie iii if} nioce | | | q mires PMT farnilic “4 | There || ee! AeiCMyys frie! 





where the people are with us to their tamuiltes thin Great service. And friendli- 

cenuinely thrilled to see you ny other airline. Bringing ness—even before you're 

~ ‘Where the accommoda people to people. The thing back to where you started 

lions are refreshingly we do the very best, And to top it all off you 

unpretentious, Co. we understand wha can take advantage of oun 
Che food, like nowhere you need. reduced famuly fares, 

cise in the world That's why we ll tryta So, Call United, Or ask 
And the almospiere irranee your family's scatme your Travel Agent to arrange 

your flight with us 


extremely relaxing. Let together: 
dren will have See why more families 


Uruted Air Lines tly you t Y Our 
2am them bust make United their vacuaton 


| 
this vacation place. The fumes to keey 
place whence you grew up ond happy throweh tire airline than any other airline 
After all, with flights to whole flight 


The friendly skies of your land. 
‘United Air Lines 
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Ow 
is improvin 
communicat 


deli 


Over the past seven years, 
We Ve Invested one balli ve dollars [it 
rebuud our century-old compan 
Today, we have the world's 
most advanced nationwide computer: 
ized Communications system. 
This1 ou can send and 
P receive telegrams and Mailgrams 
easier, much faster and more 
accurately. | 
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We're ready to prove it. 


Call Western Union, toll-fres 
We ll answer within three rings or 
less. We now have an arouncl-the- 
clock answering Service. 

The operator puts your 
telegram or Miaaileram into our 
computer which routes it to its 
destination ma matter of seconds. 

We now deliver all domeshe 
telegrams and money orders withm 
specified t r give you your 
money back, without any argument 
ar delay. 

And you have a.choice ot 
delivery method: messenger, 
telephone or via telex, TWA at 
hele. If you choose messenger, your 
day telegrams and money orders will 
be delivered within six hours. [f you 
choose telephor ie, Telex, TWX on 
hieline, your day telegrams will be 


Tits 0 





estern Union 





he nation’s 
ions. 


vered within é ur 

Am th eT Way WE TE 1 
the nation’s commimications 1s 
Mailgram 

Maieram combines direct 
electronic transmussion with the 
largest physical delivery network in 
the nation. 

It works this way: you phone 
your message to Western Union, 
toll-free, and our computer instantly 
tt Sera at to a U. 5. Pos! Ctioe 
1. Your 
Mailpram i iS soit into.a distiz 
blue and white envelope ‘ad 
delivered by regular letter carer. 
You can send a 100-word Maileram 
to anyone, anywhere 1n the 45 states 
for just $1.60 and get next business 
day delivery. 
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Heres how to test our 
improved service. 

Telephone us toll-free, You'll 
be pleased how fast we answ eT YOur 
call. And, we'll send you a profitable 
hooklet, “How to make friends or 
(or both), with Mailgrams: 
Try us now. You'll see how much 


progress we ve made. ELL Bg 


WES Uno 


Toney, 


To test our 
improved service, 
call us toll free: 


When calling 
from Tarte a 
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Ecology 
is everybody's baby... 


H's not just the concern of the fellow with the big 
smoke stack or the one polluting the stream, but 
everybody's jab, to keep America beautiful 

For most of us it means recognizing and pre 
Sorvine the beauty of cur own @nvironment if 
Means giving Our Plants and shade trees, which 
he so many things these days are becoming more 
and more dependent on research for 
the opportunity te 


Scentitic 
survival, their ful 
potential 

As a company with & long fh j 
behalf of the environment, we are continuing to 
SBend substantial anounts of time, talont 
money in research to provide the means of pre 
serving the shade trees of tomarrow, But we are 
more than just a laboratory. We have the people 
WIEN The ability and experance to help you improve 
the health and beauty of your trees. Call your local 
Barticett. representative today—together there Is so 


much that we- carn ca. 
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Pigurebeads are wlingsl as old 
al% Tropa sel Early Fey ptians 
ised them. So did Phoenicians 


and Vikings. They deconiled 
prows of them ships with carwed 
hens of harses, birds, and wild- 
eved dmgons. These, the ancient 
mariners believed, invoked the 
protection of guiding spirits, 

Dawned the age of explora- 
ton, the spirits were largely for- 
gotten, But not the figureheads 
In Engtand tromed hands carved 
everything from Poseiden with 
has tident to St, Greorge in 
WOGEN Arn 

Colomal craftsmer brought the 
skills io America. In o vacant 
sau) loft near the whart the stip: 
builder would chalk on the floor 
full-scale plans for the figure- 


head he envrssoned below the 





bowaprit 
the desizn on o block of sea- 

doned Wood ond shaped it with 
matet and chisel. Some figure- 


heads he drew from live models, 
perhaps the stupowners daughter 
CNten a carving personified the 


ship's name—fuin Sisters, for 


chample, Or Jove Conrad, whose 


figurehead ts portraved bere. 

A tnibute to the renowned 
Wriler-scamin by anaher_of the 
sume breed, the mupgnificent 
head came into being shortly 
after Capt. Alan Willters ne 
qunred the old) Danish square- 
ruger Geore Slave and renumed 
her in honor of Captam Conrad 

“A shiting ship had to have a 
figurehead.” he declared. “The 
lovely sweeping lines af her cut- 
Water looked wrong withoul 
one.” So he asked hia friend 
Hruce Rogers, the rencwned 
lyooeranher, to carve the 
beurded hike mess; 

Captain Vilhers sailed Josep 
Cearud around the wortd—a 
47, 800-mile voyage that lasted 
S45 days, He followed in the 
Whke f Gurly Mmavigulors, renund- 
ing Cape Horm under sail, as 
they did, und with their zest for 
ea nlorathon 

Willicrs described the vovage 


Che carver marked out 









{RN RCREAD DP POG Cee 
ST BAA WIRE ARSE, 
Sree iL | 















Woodcarver’s art 
rode with captains 
courageous in the 
days of sail. 


in the Februar. (937, Geo. 
GRAPHIC, echomg a haunting 
passage from an even #arlies 
maue: “The unchangeable seq 
preserves for one the sense of 

its past, the memory of things 
accomplished by wisdom snd 
daring anng is restless waves,” 

The writer? Joseph Conrad 
To Conrad those restless waves 
were peopled “with unforgettable 
Shades of the masters in the calling 
which... was to be ming, too,’ 

And so they also ure to Cap. 
tart Villiers, as Witness his many 
adventure-filled narratives about 
men, ships, and the sea. In 
Vetus. |F6R, he took GEOGRAPHI 
readers to Mystic Seaport. 
Connecticut, lrving museum of 
Amenca s sailing past 

“DT rubbed my ¢cves and looked 
ann, he wrote, Among a mare 
Of spars and neging he had spied 
the jutting flourehead of the 
Josepn Canrad, now permanent: 
iy moored os a trmining vessel. 

It was memorable moment 
he shared. this sequel to a-sagn 
thal appeared mre than 30 
Yours agi But such moments 
have come to be expected in the 
pies OF NATIONAL GECORAPHIC 
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if rt was just a station wagon 
it wouldn’t be aTravelall. 

















The INTERNATIONAL The Travelall has an 
TRAVELALL may look like a _— extra large cooling system to 
station wagon. It may ride help avoid overheating, 
like a station wagon. But it especially when towing. 
= sinha more. Which brings us to the final 

oxample, the big difference between a 
Travelall as a durable, truck- Travelall and an ordinary 
built frame. station station wagon—towing 
wogone have c xdinasy station capability. 

The Travelall is built to 
tow. Ordinary station wagons 
aren't. The Travelall’s rugged 
Wago frame, engine, and cooling 
for ite cargo, camping gear, system help make it an 
groceries—whatever you have especially durable towing 
to carry. Over 125 cubic feet = vehicle. And the Travelall 
of cargo capacity when all gives you a tremendous 
the back seats are down. choice of towing options — 

The Travelall has excel- _—_ including a 5-speed 
lent visibility, because you transmission you can’t get 
sit higher than in most on any ordinary station 
station wagons wagon. But then, that’s the 

The Travelall hasalow whole point. There's nothing 
rpm, high-torque engine. You ordinary about it. 
get, to choose from four— | If there was, it wouldn't 
including a big 392-cubic be a Travelall. 
inch V-8. INTERNATIONAL HARVESTER 

International Travelall 


The wagon built to tow. 
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Awealth of great taste. 
but stingy on the calories. 


The Kellogg's” Special K* Breakfast isrich in great tastes, with everything from sip to 
crunch. Yet, it's stingy on the calories. It has less than 240 calories. It's 09% fat-free 
And, best of all, it's 100% delicious. Some nice figures from the Special K Breakfast 


(less than 240 calories) 








POSSIBLY 
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than just equipment, its the 


people who stand behind if And Sears has the AirMen. 
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NATIONAL GEOGRAPHIC SOCIETY ee 
DEPT. 60 - WASHINGTON, D.C. 20036 


WE TEACH A BOY oan | the 
Home Study | AND Es IMAGINATION LOOK BACK TO THE FUTURE! 


HOW TO SOAR. 

Spline ael-eeliance are oer sea, Integrity. Self-discipline. Leater- 

(ery sae Conia” tule: ship. Responsibility. Virtues of the 
past must be values of the future. 
St. John's has retained the good 
from the past to build for the 


College preperstory aml geeeral. 
FORK UNION | “" 








CALVER eateries throagh 


Totti cm eade pone cel et heme wit aie eed 
hime stubs oor, or et fe eee. ome 
ie Che chaaerinen. pou are the nae writin Wher berg: | 
iis prima gee 1 drei sioun at aa ert fmplime, (ana: 

fer io -ptker a ged dee LS O08 abtplertta sito | | 
ittht Saonepervtc. Pboeee [2G oe er lie de | 


Phaht trang. Pree sdur coining 
ATER IMOLIFANE b, FLORIDA Dee! 


FLORIDA AIR ACADEMY 















Cutaicg. | MILITARY ACADEMY Write: William I, West, Headmaster 
Gor OWE SUTCT FLAN Zor eymtes Bon 174, Delafield, Wis 53018 
Jeera rc 
Calvert School y sean sharustes Searuns Justo Sumi St.4 daly 1S 


ge. 8) orm ber, 1M edb Gh | 
beet. 0 Coat: eet db eee |) 


Poser pi rh Fu Military Academy 


Se Nene Al il. Sem Schl, gr. T-tF 
ae Cai Be. se TF Whitemarrer, 
2 Gua J, Feck Uaieo Pirwines Lis 





Hos NE-1, Tostenty Bd, Baliimiore, Mid, 21700 
Pare: Wate = ANTS ee i eee ee 
a ___|HARGRAVE “417, ay Oe 
City Stars Tip Fille aecetion! College Pre fi ay | ee Heer 


gity, Bachan k Specaal img orl eer hte 

dicheiviss. BLHfinan ural flywra. Adhtcelew feral 
aij‘: A irre trivia eoqifaia. Open nneliineent mimi} | 
Cas A__ pee Pegler, Gore Lot. Chatham, Wa. 24571 | 


HOWE MILITARY SCHOOL 


B a S h Is a, & Sp. - Sees. itreerd ie Ti yh meld 
rs: ected. traiging, Accretited, (College prep Devnlag 
oOys t oo mcrin! Glisni iste. tr. ROL. Sports. Leen apm 
Get 1 Somer Laat aindry Cul. F. art 

haypt., HE Acaderey Fl, Mowe, nat, 4a ‘| 











i 


STAUNTON | 


im) Fiwiitel Hiemmetice «=—( To Dep 
Thee mllage fatto; fell 
ene, Se tsrcteel pckleo deed 
AR ee, Pee, Pee de Te TiC, 
Foegram. Sauer foeke Balinal, 
Secbplevobees | beeelto ell Cenalag eco 
fap: EEC fee TL Heei=n, 
Wi, A WTIE 


SELF DiecisLine Sreetica, Prended idee | 





MILITARY SCHOOL 
KEMPER AND COLLEGE 
i LW ocr: “ar. an aig Ph ee — "oe cClameen. | Brine out the man 





‘Augusta | 


i i i iran ree Tet iete Pegi. | 
fe = MOTC. Sook, Socal activin PAR) En Our bony 
A Feentty Acteteer for Each Giadeni \Piving, Wlkisteos canoe compine Frere prrapun. | iu Valley Fe 
Lnelir indardixoerd iniriacinitt: in. Lhe 


J iafier TH Third St, Beonvidie, © 6570). 








| Military Acar ina . 

- Cely 700 Bop Con Be Accepted sai Fone et see Soe erp pn ae ie 
jeeeparacion fief coli Pil Lilie i OTE Ch sigs 

ry M ARI ! NCADEMY. [TARY Valley Fone Military ¢ CaM ory 


TET ALO fin. Btl Wiigpeer, Fa 180 - Phe FI 
Lilleget Prey, T-7 2. PG. Aliieal Heer 


‘oma! ebuciblois! garcia repairers 
Bor boo ood bee are} eevepretlie. 128 
B—11 om] Pie career Se, or. eT 
bdeal eenrmnenene for inedieicl ad ibe- 
wehoperuent SHumiuer Srinal. Yires 
eat § loerrdes Livick, Bere 1, 


Liiva MITE yY AcCHDoMT, 
FET Fike, WE OIRA Ser 


CAMDEN MILITARY ACADEMY. 


A PUL eerelite! qilees penelirr Beleed, 


ihenl, Aeceadited. Mich ana rteitel So ee 
thed ‘tel 1% ia Lift LeD | Fe WENTWORTH | Tha | Pas Tin hor Toit rif 


Fue Roe. gee epee Lean cow it ht Shor Slugs, Acct, Cara, ia. yr. 





fies 12. [In Carin 2 Sete Peet Scion ee PL Le oe ron} iii H. fl ep. Se, Lolege, te ee Ci, Baer ppl ear 
tiseeeme ae leicir actin erauri, » litte. Jemler BM teo fied Bled. Harlingen, hol har | howe, Gailf, FF rr oe rig, Sumner Sel 
ait, Hane ITC. Kae Fle m inion foun, (ole 9124 -s eT at Leu fl; Hird F 
rity Col. &. F. Bia. eo a. Cannio, S.C. Unaies, 26) Wash, Piece, Larceny tus, Me. bane] 








——ss SF 


CARLISLE MILITARY SCHOOL MIAMI MILITARY ACADEMY / 


Homanor Menke Maen aliivaies phralesl. | Pour ace, OT Teen Sethool, College Prep | _ ¥ T | 
qescial, eparizual poetics. Ger, TLE. Afotern Socks FE sennrel, Gyles 6-17 Ae fbr, ath Year. deodacee. | Coed Schoo 5 
tie Word. eenneming. andi, pel epererte. Hone | Ate y Jims Crees, Serta. Aesth abe | 

Bort : oe ur O08 phue pelfrrme Weiter Ged. | otinclesive fer. Gimere Secal. he Came, iL itatig. | 





A, Misher. Habe. Dambers, &.6. P0R3 LoS? F Dhaene lea... Mian, Fintida 3a 44 


7 - “ex Colleen Prep. 
MILLER SCHOOL seeped Ja lant y ="! BERRY ACADEMY Snipe fre: 
* FAG. Sep. fr. Secbace sl, ft. Pavey eonlormetnt, | demic, tele scored) ted, Species compu. Corauten 
mulederscidnationad, Sorel! ohdeemrn Pept gil. | Le iG. Peading bord. gr. it; rls, ge... 15-1, 


CASTLE HEIGHTS 


uadtty Ecradics in 


Fusion! Tekosl ead me DN aor ciaipie Gt Blum Abe, PAV | Schmioeshije, sire mjiqQrieniity. § a. Fenpnched 
" ra " a | Hieest Sebel, Seem, Sache) 2 Canep Ger. A hip od, Alt. erey Collees. Eel Bh, Dir, Aciena 
ied a IL bien MtasnaE wiseks ane Lawtmr. Ben M, Millnr Seinol, Va. 22901 Berry Acadernty, Mi. Barry, Gian. ¥ 
tf Bhd Le ® 








ete ist BCH DEED ic a fet) Masnhernis 
anil eee eee, Tele aed 
Eni. ee ey) ape Be aha rt. a | 





MISSOURI MILITARY ACADEMY THE BOLLES SCHOOL oe tar fab 


& Soraeare Je. Schl. Colewe Prep, Cor, }= 0 -Sml, | Fudly Acted, 100°) elheam pon. Conl dag, Bore 

imran alge ached ag hp ig er penal “ae chesere, All eqeorte. @ fermle derirte, Sig Fijitise (= Avnet phmrmaussie cranes Lind ig board 
. i i; BS. Flew doe, Eee teatnae Libary: aie Ara; comentinl remoting, fey said. a 

Pewee 60 Bar See ot wre: Bea 202 | ines varity & betramuirel morte, Bir, «fF Aden, 

Tio San in 2217 


CASTLE HENUHTS, Labqans, Tannesue afoer | Urivey a Eih Cistaing) Col. Cheartss vse 


| oa Mimi. Masten, Mle. GO2G5, Ni / Se-2 


COLUMBIA miLITARY acapemy RIVERSIDE MILITARY ACADEMY 


sf tied, Jockeonvilie, Florida 3 





er wote pour eens feta ei CMA. College prep, | Accemreten Clee Piper Be Contin. t falas TEI Alliliteory “erect wd 
Er 1 Stn. Jp. Gell, gr bi. Peel bent aon i JAG. Heng ROTLO I pre. Winter i Fin. Toll & Asus) bie Libre —iit 
deisic wl anime. iglty mooestited, Add saorre—ini- | Sapte LL bin. 4 m3 a row resh iret sia dhe + Int: pet LED 

A 2. LI Cz ff mune i un | rere Stn tertiiieenl. | © ee, ‘Fitz 3 

Wet mA. hide Ce a “Cologne ela, Tenn. ‘Peta | | Bisarside MA, Bos Wisk, Gairmarilin, Ga. Beir Eeciting col = i Brit pared cry - Tei: lar Lea. 


ebb ra i ae Pan Pe Pe ——— | pee Lane porio ty (heteiandine: Beet list-ies. ont 
i a (000 pores deere Lol tWutinkscker ual J Laat 
FARRAGUT ACADEMIES ‘SANFORD NAVAL ACADEMY cocsmirsicts nm eee Le gira ni vw 3 

Am Chateueling Flerile [sircie sachin! farkaty ai | SUCCES In dey Flepig enemy Obes 

ih culyflete ign aimed) tiueartion gibus naam) eorclimen:, Soll cles. Atcoogealls dnd imibearst | a Bld Hime ea Chutatanding — Ea 5 
Elteess ond peceooeinphy, sports smd eatto- jee ener Rea anil ay Ane? creates Aural 1 epee bi Ler e, Frat tater = ee 


- z Fi i — ah ell Pe ers ae 3 . t areot. Hooters. Cadudeg. 43 Fenhing 
suitinuier aelivitke Fully ascriallied peer Honor School fir, 6-2, Hoe 87 oN, Tse fanterd | Par shea eta . : 
ter boys Jel. Aeperaie Jr. fehl. Modern! Neve Academy, Santerd, Pieridae rir 4 » Cutear, Irtiems S6932 219-842-2511 


Cheer Matt aij peat i Tins hin ahr! SR en ee 
Tritt jeretbonme. FE he ae pure fot plain ; i J As oe | “) Pi i) rd 
FARRAGUT NORTH: Ber L, Tom Rn, ee OHS) | PE WANEE ACADEMY cei « « FLINT SCHOOL aoa 
5.2 Milnary Acwi, the College Prep School of 1. ot Te Vera and ted 
Fone ms etl the Howth, Bove ide toned cay, Ceranion Bi G Vega Bl ues! 
FARRAGUT SOUTH: hy i. Paferciarg, Fla aih6 Fully acore!. Jadiependient shady pringrein, & a ey Cob ji. Aboard ide” Te 
Fann Woo: aa! TS belies. inline 
ar? aren tmettie in toe. 


Flaw L494 Kee, 2808, Shisnener Seed amp, rie Db. Aden. 
em porta) yum eodent will 
jet Ile a ocetinel Tr 


Sewenee an Academy. A sidtebenapemphateda aa. TaaniTiTh 
mith che es nett pro]: 











ee 


7 sc TaAhY Geonn 18] * MLO AY (2, i 
FISHBURNE FUR treeget |2'. JOHN'S scHoo Beiter teat 
reall wte-nal mth badness of poeslaer. athiesne. Peery Prittthily jedan! ahtenien, vlargn | ling students of aindity Sih 
anit inrrittoa| development. PleeteGaly, rewel=| ieee. CIT. All ort. Cbroretr'e Fal rereretil Metiratimen! doeated! ee Co ace 
ing fimgumua. elect young feculir, Semmes | thernet Fred a Exleopal—oll faiths welcome 

wi, 


die aici: Geedies 4-14, 
: | corset Actes, Officer, Keith G. Deckers, Bor MiG-7124, 
Bor ta8-N, W jaynastors, Vircl wie St. dohe's Military Sthi., Salina, He, S408 Tid & Tocigmi Teel, Sergacts, Flas S01 









































FLORIDA CENTRAL ACADEMY: MASSANUTTEN | ACADEMY | 


oI Cierny Wert cama iePaiPe 3-21 Wew lA CTI 1 ts deeeilfel Blaeve ms Walle | '@ hk ” . 
end Coflege Prem, Bell cheers, Dlevelogemenc | Pilly gecre “ik Lee Oey Ac. pyre sal i Dar. Wt jr. | 4. al ps 
af oeffeetrer scuty bahtte Aghiedes, Pal, Ait-| LAY. Dota. 2 Woon beculry, Tulle, Spars. | 
igomeh. deorentécrr itd = nl. NM. of (ete, Cetihog: | eel! entaer pio. ihaod ech apes a aa 


JUDSON- ARIZONA gS Sern etnneene Fig ls 


| ee ot Cal bese, Decca fbr aed Ted. San | eer: Crete ALAR Vers 


BOARDING - COLLEGE PREP -COED leer actin, cam f. /atainy, Dir of 4cm.. Ber, Capt. anae Wikies, L228 i. Korcery, &home- 


| Fire Crest ‘Srinwal, Pt. Lowderdaia, Fin. SED08 stead. Fi. delle 








Fully anctidil. Prag end ont Thl ae 


ores Vitals da ehemertt Sisniiis Sor. in 

Cire 290 bate Vesey [ale WASATCH ACADEMY | aw Cores FARRAGUT NAVAL CAMPS 

tough Classes, Mirmemiiad Furaclicy | dieered. coll, prep, “Sm. Glneees, (Coed, Goren HW lies P18, Tele ey Sot Bei 1 bara 

Al) wea, Biiabling, Ast. muisec. Mente 7 Mork buick ached. Eee, Fe ake | ee Peet Th: Et op at years 2 grit, Wedlnei 

A. tele ie hiatal a TR, fociblia, apr. baer sche. eee cee | fiedris | Whore! fa st Biers ol. tice |) ue 7 

Booctectale, Arie We 2? Tel a02-HETT wt AE orice, Cesliig Dept. ” ai, wat. faa Fureesmt —e Daenee Bow oe 
— lela ai, ‘tab Baea7 Tat iver, BM. PETG P20) 243-1121 








a 
i] ie — 


a Te _| 


a 

‘Tomhononivum'™” news m the People's Republe of Chins. Un they reach matunty in 76. Now 
Nation's Capital, Heinge-Heing retom, the Lindtied Stufes sent pen bee yeur-plus juvemics, Uiey 
shown nibbling a stwik af bamboo, musk-osen—Milton and Mathis Froehc jm Lather mm Mepoyite 
athe) ties boecike me, Lona ng, art fo Peking: Rare as moon rocks uiiarthers, eyecnris cach other 
packing them im at the Wishing Cums inh Captivity number fiewe through meah fencing. To nec 
feu, First eiant pandas seen in than 70. most ofibem in Chinen Po these aun ole excitii CTreVliure 
Amenci in 20 years, they cameos is hoped that the Wieshington par rovers regularly turn to the pages 
armbasiciors cof evel fron the will jncreace the ninher when Of SATION AL Cibo ren 


Cnange of ace === - 


i 

Ll. Print your new address below 2. Attach (he address latel from your 
NATIONAL GEOGRAPHIC Magazine wrapper 

herd, 0 your retond can be updaied 

ap | 
| 


| 3. Clip this entire form and mail to: National Geographic Society, Washington, D.C. 20036 | 


1 
Patel 


...a summer (and autumn) playground, laced with freshwater lakes and deep running rivers and bordered bry 
600 miles of seashore. The ambience inspires golf, tennis, swimming, boating, fishing, antique and handcrait 
collecting, sunbathing and healthy appetites. The air, scented by sea and forest, positively encourages deep 
breathing, invites naps and restful slumber. Up top we show the 200-room Algonquin Hotel in the resort town o! 
St. Andrews-by-the-sea. One of many hotels and 

motels, laree and small, in the area. Aleonquin daily 

rates range trom $22 to $31 double, per person, 

Modified American Plan. St. Andrews has a 

championship golf course (green fees are $6 per day), 

even an ice skating rink and hockey school. Family 

vacations a specialty. The atmosphere is informal, 

the pace relaved and the people warm and friendly. 

Come and discover it yoursell, 


Canada’s Picture Province 
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New Caprice Estate. 


Everything wuld want in a Caf, 
In a wagon. 











